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FOREWORD

A  SeEmi- AutomAaTic WEB LINE SYSTEM 1S REPORTED ON HERE. IT
OFFERS COST-SAVING FEATURES AND PRACTICAL BENEFITS TO SHIPYARDS.
INCREASED PRODUCTIVITY 1S THE GOAL AND PURPOSE OF THE
SEMI-AUTOMATIC WEB LINE (SAWL) SYSTEM. THE PLAN IS IN PART, A
RESPONSE TO AN INDUSTRY . PRIORITY SET FORTH BY THE MERCHANT
MArRINE AcT oF 1970: To IMPROVE SHIPBUILDING PRODUCTIVITY AND
REDUCE SHIPBUILDING.COSTS wHiLE MAINTAINING HIGH stanoARps FOR
CRITICAL OPERATIONS.

IT IS ANTICIPATED THAT THE RESULT OF THIS PRELIMINARY EXAMINA-
TION WILL DEMONSTRATE TO THE SHIPBUILDING INDUSTRY, THROUGH

THE SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS (SNAME)
FaciLiTies Paner SP-1, THE MARITIME ADMINISTRATION AND THE U.S.
NAVY,. THAT THE DEVELOPMENT AND IMPLEMENTATION OF THE SEMI-
AUTOMATIC WEB LINE PLAN AS RECOMMENDED FILLS ALL CRITERIA FOR
COOPERATIVE PROGRAM CONTINUATION AS DEFINED BY THE NATIONAL
SHIPBUILDING RESEARCH PROGRAM.  THE IMPORTANCE OF THIS PROJECT
WOULD BE EVEN FURTHER EMPHASIZED BY A FULL ROSTER OF ALL WHO
GAVE TIME AND KNOWLEDGE TO AID THE RESEARCH AND PLANNING.
NUMEROUS INDIVIDUALS ARE DUE CREDIT AND THANKS, FOR BOTH SIGNI-

FICANT CONTRIBUTION, AND AN ONGOING INVOLVEMENT WITH THE
PROJECT*S CONCEPT, PLANNING, PROGRESS, AND POSITIVE RESULTS.



THES REPORT EVOLVED AS ONE OF MANY PROJECTS UNDER THE AUSPICES
OF THE NATIONAL SHIPBUILDING RESEARCH PROGRAM. THE PROGRAM IS
A COOPERATIVE EFFORT BETWEEN THE MARITIME ADMINISTRATIONS
OFFice oF ADVANCED SHIP DEeveLopmMENT AND THE U.S.  SHIPBUILDING
INDUSTRY .

ON BEHALF OF AVONDALE SHIPYARDS; INC., MR. RicHaRD A. PRrICE wAS
THE PROGRAM MANAGER RESPONSIBLE FOR TECHNICAL DIRECTION AND
PUBLICATION OF THE FINAL REPORT. PROGRAM DEFINITION AND
GUIDANCE WERE PROVIDED BY THE MEMBERS OF THE SOCIETY OF NAVAL
ARCHITECTS AND MARINE ENGINEERS SHIP PRrobDucTION COMMITTEE,

PaneL SP-1, SHIPYARD FACILITIES AND ENVIRONMENTAL EFFECTS.

MR. G. WiLkKeENS, PRESIDENT OF OXYTECHNIK, FUNCTIONED AS PROJECT
MANAGER.  THE FINAL REPORT WAs EDITED By MR. Harry L. TaBony oF

Space SvyTeEms, InNcC.



EXECUTIVE SUMMARY

OBJECTIVE

THE PRIMARY REJECTIVE OF THIS PROJECT WAS TO DESIGN A COST-
EFFECTIVE SEMI-AUTOMATIC METHOD OF PRE-FABRICATION, FABRICATION
AND ASSEMBLY OF WEB SECTIONS, KNOWN AS A SEMI-AUTOMATIC WEB
LINE (SAWL). THE GOAL WAS TO REDUCE MATERIAL HANDLING, FITTING
AND WELDING LABOR, AND AT THE SAME TIME BRING ABOUT IMPROVED
FLOW EFFICIENCY, SPACE UTILIZATION, AND INTEGRATION WITH OTHER
ADVANCED MANUFACTURING PRACTICES AND SCHEDULING.

APPROACH

A TECHNICAL APPROACH WAS TO DEVISE SEVERAL SYSTEMS, FIVE IN
THIS CASE, AND THEN TO ADOPT THE ONE WHICH MOST SUITED THE
DESIGN CRITERIA, WHILE AT THE SAME TIME BEING COST-EFFECTIVE.
Tree rFive POSSIBLE soruT lon stuples ARE LATER DeEscRIBED As pLAN
A, B,C, D, AND E. PLaN A WAS CHOSEN AS THE TEST CASE BECAUSE
IT MEETS ALL OF THE DESIGN CRITERIA,. 1T CAN BE IMPLEMENTED
TODAY, IT IS PRACTICAL, WORKABLE, FEASIBLE, AND OFFERS
MEASURABLE TANGIBLE 8ENEFITS.

CRITERIA

THE FOLLOWING LIST OF FUNCTIONS DESCRIBES THE SEMI—AUTOMATIC.

WEB LINE (SAWL). THE COMPONENTS CAN BE CONSIDERED FOR USE
INDIVIDUALLY OR IN VARIOUS COMBINATIONS RESULTING IN THE

ENTIRE SYSTEM.



FUNCTIONS
ORIENTATION:
A MEANS WAS DESIGNED SO AS TO ORIENT EACH WORK PIECE SO THAT
AUTOMATIC CUTTING AND/OR POSITIONING AND WELDING OF COMPONENT
PIECES COULD BE ACCOMPLISHED.

MARKING:

ONCE ORIENTED, EACH WORK PIECE CAN BE MARKED FOR BEAM PLACE-
MENTS AND NUMERICALLY IDENTIFIED FOR DELIVERY TO THE
SUBSEQUENT PROCESSING LANE.

CONVEYING:

A MEANS OF CONVEYING THE WORK PIECES TO THE AUTOMATIC AND
SEMI-AUTOMATIC WORK STATIONS WAS DESIGNED, SO AS TO MAINTAIN
THE ORIGINAL ORIENTATION. (IN ONE PROPOSAL THE WORK PIECE IS
STATIONARY AND THE MACHINES MOVE TO IT.)

SURFACE PREPARATION:

A SEPARATE, BUT INTEGRATED SEMI-AUTOMATIC WORK STATION WAS
DESIGNED TO SHOT BLAST THE SURFACE EDGES OF BEAMS AND STIF-
FENERS JUST PRIOR TO WELDING THEM ONTO THE-WEB PLATES.
INcLubeD IN THE EDGE PREPARATION WORK STATION IS A SYSTEM FOR
SORTING AND PLACING EACH BEAM ONTO A SPECIAL PALLET FOR
FEEDING THE AUTOMATIC BEAM POSITIONING AND WELDING MACHINE.




POSITIONING AND WELDING:

BEAus LONGER THAN 3 FT. up To 13 FT. ARe FED 710 THE AuTOMATIC
POSITIONING AND WELDING MACHINE WHICH 1S CAPABLE OF PERFORMING
THE ENTIRE OPERATION (WITH SOME MINOR WELDING BEING FINISHED
MANUALLY, LATER), PROVIDED THE BEAMS AND THEIR LOCATIONS FALL

WITHIN THE CAPABILITIES OF THE MACHINE. (SEE SECTION 2.19,
FIGURE 1 AND 2.) SHORTER SEAMS, AND SOME SPECIAL BEAMS AND
BRACKETS ARE POSITIONED AND WELDED MANUALLY WITH AN OPERATOR-
ASSISTED WORK POSITIONER.

TRANSPORTATION AND HANDLING:

A MEANS OF IN-PROCESS HANDLING AND DELIVERY TO THE SUBSEQUENT
WORK PROCESS LANES IS PROVIDED UTILIZING PREVIOUSLY DESIGNED
EQUIPMENT.

COMPUTER SOFTWARE:

THE COMPUTER AND SOFTWARE 1S STAND—ALONE AND CAPABLE OF PER-
FORMING ALL NECESSARY FUNCTIONS, AND OF BEING CONTROLLED
INDEPENDENTLY, OR BY A HOST COMPUTER.

COSTS:

THE COST OF THIS SEMI-AUTOMATIC WEB LINE (SAWL) 1S ESTIMATED AT
APPROXIMATELY 2,500,000 DOLLARS; THE ESTIMATED ROl 1S 54.6
PERCENT.WITH A PAYBACK IN APPROXIMATELY 2.65 YEARS. T,



PLANT 1S DESIGNED TO PRODUCE WEBS AT APPROXIMATELY 5 TONS PER
HOUR, OR 16,000 TONS PER YEAR, WORKING TWO SHIFTS. MANPOWER
PROJECTIONS OF WEB PRODUCTION IS ESTIMATED AT APPROXIMATELY
93,818 MAN-HOURS WITHOUT THIS SEMI-AUTOMATIC WEB LINE, AND
APPROXIMATELY 24,954 MAN-HOURS WITH IT; A SAVINGS OF 68,864
MAN-HOURS PER YEAR, OR 73.4 PERCENT!

EXPANSION:

THE SYSTEM™S PRODUCTIVE CAPACITY CAN BE [INCREASED, WITHOUT
ADDING A THIRD SHIFT, BY INSTALLING PRESENTLY AVAILABLE ADDI-
TIONAL WELDING AND ROBOTIC TECHNOLOGY.



1.1

SECTION ONE

.

SEM;:AUTOMAILC WEB LINE SYSTEM - FEASIBILITY GUIDELINES

TECHNICAL APPROACH

THE INTENT OF THIS STUDY: TO EXAMINE THE FEASIBILITY OF A NEW
WEB-LINE PLAN FOR SHIPYARDS, DESIGNED TO INCORPORATE CURRENT
STATE-OF-THE-ART MANUFACTURING PROCESSES WHICH OFFER BOTH
TECHNOLOGICAL INNOVATION, HIGH FUNCTIONAL RELIABLITY, AND
INTEGRATION INTQ THE LATEST OTHER MANUFACTURING AND ASSEMBLY
TECHNIQUES_ALREADY BEING EMPLOYED. OUR TECHNICAL APPROACH

1

COVERED THE FOLLOWING:

. LAYOUT OF FACILITIES WAS DRAWN TO SHOW WORK STATIONS,
EQUIPMENT LOCATIONS, CONVEYING SYSTEMS, ROUTING, AND OTHER
INFORMATION.

. FUNCTIONAL FLOW PROCESSES WERE IDENTIFIED, INCLUDING WORK
PIECE ORIENTATION, BURNING, BEAM POSITIONING AND WELDING,
AND FINISHING PROCESSES.

. A PRELIMINARY EQUIPMENT LIST WAS DRAWN uP.

. INTERFACE WITH THE SHIP PRUDUCfIUN'PRUGRAM WAS MAINTAINED.

. NEW SYSTEM COST ESTIMATES FOR THE SAWL PLAN WERE PREPARED.

. PRESENT SYSTEM WAS COMPARED TG THE SAWL PLAN.

. A PHASE ONE COMPLETION REPORT (NOTE-THIS DOCUMENT) WAS

PREPARED AND FORWARDED TO MARAD AND THE SHIP PRoDUCTION
COMMITTEE FOR REVIEW.

-1 =




1.2

GENERAL PROCEDURES

To DISCOVER-CURRENT STATE-OF-THE-ART, OUR METHODS INCLUDED
INTERVIEWS WITH KNOWLEDGEABLE Individuals IN shipbuilding
AND OTHER INDusTRIEs (ForeicN ano DOMESTIC), REVIEW OF
RELEVANT LITERATURE, AND REQUIRED CORRESPONDENCE.

To IDENTIFY POTENTIAL PARTICIPANTS, WE BEGAN WITH RECOM-
MENDATIONS OF VARIOUS INDUSTRY AND PROFESSIONAL CONTACTS.
SINCE IT WAS NECESSARY TO DETERMINE PRIORITIES WITHIN
THIS PROJECT, WE DID SO BASED ON THE LIKELIHOOD OF
INCREASED PRODUCTIVITY, OR ECONOMIC GAIN.”

PROPOSAL SUBMISSIONS WERE INVITED FROM VARIOUS MANUFAC—
TURING AND CONSULTING FIRMS AS WELL AS FROM WITHIN THE
SHIPBUILDING INDUSTRY ITSELF, AND FROM OTHER BUSINESSES.
THAT-SHARE INTERESTS AND CANCERNS WITH THE SHIPBUILDERS.
RESPONSES TO INQUIRIES WERE TABULATED, BY GROUP, PRIOR TO
IDENTIFICATION OF CANDIDATES JUDGED TO BE BEST QUALIFIED,
AND/OR MOST PROMISING, AS PROJECT PARTICIPANTS.

IN EVALUATING PROPOSALS,- OUR PREVIOUS CRITERION CONTINUED
TO BE PROMINENT; PRIMARY ATTENTION WAS GIVEN A PROPOSAL’s
POTENTIAL FOR ECONOMIC BENEFIT.

RESEARCH DATA WAS PERIODICALLY EVALUATED, AND REPORTS ON
PROJECT DATA DISSEMINATED ON AN ONGOING BASIS. SoME
INTERIM REPORTS, DELIVERED ORALLY, GAVE INFORMAL PROGRESS
REPORTS;  THESE INFORMAL REPORTS WERE SUPPLEMENTED AT
INTERVALS BY MORE FORMAL, WRITTEN REPORTS AND SUMMARIES:

-2 -



1.3

1.4

PRESENTLY, OUR PROJECT DATA HAS BEEN SUMMARIZED, AND ORAL AND
WRITTEN REPORTS OF PROJECT RESULTS VARIOUSLY DISTRIBUTED.
ADDITIONALLY, AREAS RELATED TO THIS PROJECT, AND OFFERING

POTENTIAL OF BENEFIT TO INDUSTRY GOALS, ARE BEING EVALUATED.

RESEARCH FINDINGS

THERE EXISTS NO SEMI- AuTomATIC WEB LiInNe (SAWL)  THAT MEETS ALL
CRITERIA OF THIS PROJECT. AN AUTOMATIC SEAM POSITIONING AND
WELDING MACHINE HAS NOT YET BEEN BUILT, BUT TO DO SO IS
ENTIRELY FEASIBLE WITH CURRENT TECHNOLOGY .

MANY RESOURCES (EQUIPMENT, MACHINERY, DEVICES) TO IMPLEMENT
SAWL ARE AVAILABLE ON WORLD MARKETS. THE TASK OF MODIFYING
OTHERS REMAINS, ALONG WITH THE NEED TO DEVELOP PROTOTYPE EQUIP-
MENT IN STILL OTHER INSTANCES.  Arter STUDYING-FIVE  ALTERNATE
PLANS, PLAN A WAS SELECTED AS THE ONE BEST MEETING THE.DESIGN
CRITERIA; HOWEVER, EACH OF THE FIVE PLANS ARE FEASIBLE AND SOME
MAY HAVE MORE MERIT THAN PLAN A UNDER DIFFERENT SETS OF
CIRCUMSTANCES .

FEASIBILITY DETERMINANTS

FEASIBILITY DETERMINANTS OF THE SEMI—AUTOMATIC WEB LINE SYSTEM

INVESTIGATED BY THIS PROJECT INCLUDE:
PROCESS: DETERMINE THE DESIGN OF A COST-EFFECTIVE METHOD OF
MARKING, BURNING, CONVEYING, WELDING AND POSI-
TIONING COMPONENTS. DETERMINE THE PARAMETERS OF
SHAPES AND SIZES THAT CAN BE EFFECTIVELY HANDLED,
MANITPULATED AND WELDED.

-3 -



CRITERIA: THE FACILITY MUST BE DESIGNED TO HANDLE WEBS
HAVING A LENGTH UP TO 54 FT. AND A WIDTH OF UP
To 13 FT., VARYING InNn THICKNESS OF 5-1/6TH IN.
TO 1 IN. I T ALSO MUST BE CAPABLE OF AUTOMATIC
POSITIONING AND WELDING OF BEAMS FROM 1 FT. TO 13
FT. LONG, BY 4 IN. TO 18 IN. WIDE, HAVING A WEB
THICKNESS OF FROM 1/4 IN. TO 1 IN. AND SHAPES
AS FOLLOWS:

FLat BEawms

T -BeAwmS

L - BEAwms

BuLB- Beams

BuiLt-up BEAMS
THE SYSTEM MUST BE FLEXIBLE, WITH THE CAPABILITY
OF INSTALLING SPECIAL LOW-VOLUME, NON-STANDARD
COMPONENTS. THESE-comPONENTS COULD BE LARGER
OR SMALLER, OR OF A CONFIGURATION OR ORIEN-
TATION THAT FALLS OUTSIDE OF THE AUTOMATIC
EQUIPMENT”S DESIGN CAPABILITIES. SUCH COM-
PONENTS SHOULD BE PROCESSED MANUALLY BUT WITH
THE AID OF SEMI-AUTOMATIC HANDLING EQUIPMENT.



SPECIFICATIONS: FoOLLOWING 1S A LIST OF FUNCTIONAL FEATURES

THAT ARE NEEDED AS PART OF AN EFFICIENT, HIGHLY PRODUCTIVE
SAWL FACILITY:

. MANUAL FEED SYSTEM FOR ORIENTATION OF WORK
PIECES

« AUTOMATIC FEED SYSTEM FOR SORTING, POSITIONING,
AND WELDING OF BEAMS AND STIFFENERS ON WEBS

« AUTOMATIC CONVEYING SYSTEM FOR MOVING THE WORK
PIECE FROM ONE WORK STATION TO ANOTHER STATION
AND MOVING THE COMPONENTS TO BE ADDED ON.

. AUTOMATIC BURNING SYSTEM

. AUTOMATIC MARKING SYSTEM

« MANIPULATOR FIXTURES FOR POSITIONING AND HOLDING
COMPONENTS FOR WELDING THAT FALL OUTSIDE OF THE

SIZES AND SHAPES THAT CAN BE AUTOMATICALLY.
INSTALLED.

. AUTOMATIC SURFACE PREPARATION SYSTEM FOR BEAMS.

.« AUTOMATIC OR SEMI—AUTOMATIC CONTROL OF TEMPORARY
STORAGE AND PALLETIZING SYSTEMS.

o TRANSPORT SYSTEM FOR MOVING .RAW MATERIAL AND
FINISHED WEBS.

« SOFTWARE AND STAND—ALONE HARDWARE PACKAGE TO
SUPPORT .THE NEW SAWL SYSTEM.

FEASIBILITY DETERMINANTS - REVIEW AND ASSESSMENT: IT WAS

DETERMINED THAT THE CRITERIA ARE SOUND. Tue CRITERIA AS
QUTLINED CAN MEAN IMPROVED PRODUCTIVITY-FOR THE INDUSTRY,
ALTHOUGH THERE WOULD BE SOME EXPECTED DIFFERENCES BETWEEN
MAJOR SHIPYARDS AND SMALLER FACILITIES, IN IMPLEMENTING
COMPONENTS OF THE NEW SYSTEM. PRresenTLY, A NUMBER OF



1.5

ITEMS OF EQUIPMENT REQUIRED BY PROJECT CRITERIA ARE AVAILABLE
ON TobAY”’s worLD MARKETs, Butr MUST BE DESIGNED INTO A SYSTEM.
OTHER ITEMS CAN BE OBTAINED, BUT REQUIRE SOME MODIFICATION TO
BE AN OPERATING PART OF THE PRODUCTION PLAN. STILL OTHER ITEMS
REQUIRED BY PROJECT CRITERIA DO NOT EXIST AS COMMODITIES
AVAILABLE ON TODAY’S MARKET. WHILE THEIR FEASIBILITY can BE
DETERMINED AND PROJECTED, THESE-MUST BE DEVELOPED AND TESTED
BEFORE THEY CAN BE REALISTICALLY SEEN AS PRODUCTION EQUIPMENT
FOR THE SAWL SYSTEM.

FEASIBILITY PERSPECTIVES

To BE ACCURATE IN DETERMINING IF AN OVERALL SYSTEM 1S FEASIBLE,
IT IS NECESSARY TO EXAMINE EACH OF THAT SYSTEM”S CRITICAL PARTS
OR COMPONENTS. THAT 1S WHY, IN THE NEXT PARTS OF THIS SECTION,
THE EMERGING “GENERAL PICTURE” OF SAWL FEASIBILITY 1S BROKEN
DOWN INTO *CLOSE-UPS”:

1.5.1 WORK STATION FEASIBILITY

CRITERIA: WORK STATIONS SHOULD BE CONNECTED BY A
CONVEYING SYSTEM THAT WILL AUTOMATICALLY MOVE THE WORK
PIECE FROM ONE WORK STATION TO ANOTHER, AND MAINTAIN THE
ORIGINAL ORIENTATION. THIS AUTOMATIC CONVEYING SYSTEM
MUST BE DEVELOPED. EACH WORK STATION ALSO REQUIRES
AUTOMATIC OR SEMI-AUTOMATIC POSITIONING CAPABILITY OF
COMPONENTS AND MUST BE EQUIPPED WITH APPROPRIATE
CONTROLS TO.PROCESS THE WORK AT HAND.

-6-



RESEARCH CONCLUSIONS: A CONVEYER SYSTEM SUITABLE 1IN
DESIGN FOR TRANSPORTING THE WORK PIECES IS SPECIAL BUT
READILY AVAILALBLE FROM DOMESTIC AND FOREIGN SUPPLIERS.
( SOME  SPECIAL LOADING AND UNLOADING DEVICES MUST BE-—
DESIGNED TO FEED THE SYSTEM; HOWEVER AUTOMATIC AND/OR
PUSH-BUTTON CONTROLS ARE AVAILABLE FOR PURCHASE AS STOCK
ITEMS). THE ENGINEERING REQUIREMENTS FOR PROPER FEEDING,
POSITIONING, AND WELDING, HOWEVER, MUST BE DEVELOPED TO
SUIT THE Particular SYSTEM BEING INSTALLED. 1I71 1s
POSSIBLE TO PURCHASE THE CONVEYING EQUIPMENT, LOADING AND
UNLOADING DEVICES, POSITIONING AND WELDING EQUIPMENT, AND
THE CONTROLS,. AS A PACKAGE. THE USER MUST DETERMINE,
HOWEVER, THE TYPE AND SIZE OF COMPONENTS NEEDED FOR
PARTICULAR REQUIREMENTS.

FEASIBILITY: OUR RESEARCH STRONGLY SUPPORTS THE
FEASIBILITY OF THE SAWL SYSTEM HERE OUTLINED AND
RECOMMENDED. SoME OF THE HANDLING EQUIPMENT AND DEVICES
CAN BE PURCHASED; THE BALANCE MUST BE DESIGNED.

ProToTYPES MusT BE DEVELOPED AND TESTED.

1.5.2 MARKING SYSTEM FEASIBILITY

CRITERIA: MARKING SYSTEM CAPABILITY MUST INCLUDE LOCATING
THE EXACT POSITION OF EACH BEAM OR BRACKET TO BE

ATTACHED, AND NUMERICALLY IDENTIFYING EACH WEB.

FEASIBILITY: AUTOMATIC MEASURING AND MARKING SYSTEMS CAN

BE PURCHASED FOR THIS REQUIREMENT FROM DOMESTIC AND FOREIGN
SUPPLIERS.



1.5.3 BEAMS SURFACE PREPARATION FEASIBILITY
CRITERIA: WELDING QUALITY AND SPEED IS A MAJOR
CONSIDERATION WHICH 1S AFFECTED BY THE CONDITION AND
COATING ON THE PIECES BEING WELDED. To ENHANCE QUALITY
AND WELDING SPEED THE SURFACE AREA OF BEAMS. TO BE WELDED
MUST BE CLEANED.

RESEARCH CONCLUSION: I T WAS DETERMINED THAT THIS PROCESS
IS CRITICAL TO THE SYSTEM AND SHOULD BE ACCOMPLISHED IN A
SEPARATE STAND-ALONE MACHINE OUTSIDE OF THE MAIN
PRODUCTION LINE, AND THAT BEAMS SHOULD BE PROCESSED. IN
ORDER OF REQUIRED USE SO AS TO FLOW INTO THE MAIN LINE.
FEASIBILITY: OUR RESEARCH HAS DETERMINED THAT THE
NECESSARY COMPONENTS REQUIRED FOR THIS STATION ARE
READILY AVAILABLE. .

1.5.4 AUTOMATIC BEAM POSITIONING AND WELDING FEASIBILITY
CRITERIA: THE AUTOMATIC BEAM POSITIONING AND WELDING
MACHINE 1S THE MOST CRITICAL COMPONENT OF THE SYSTEM
RELATIVE TO PRODUCTIVITY. IT WMUST BE CAPABLE OF
AUTOMATICALLY SELECTING, POSITIONING, AND HOLDING BEAMS,
AND THEN AUTOMATICALLY WELDING THEM. THE CONTROLS MUST
HAVE MANUAL OVERRIDE SO THAT” OPERATORS CAN MAKE MINOR
POSITION. ADJUSTMENTS AND/OR CHANGES WHEN NECESSARY. THE
IN-FEED MUST BE SUCH THAT THE BEAMS TO BE INSTALLED CAN
BE PICKED UP FROM A KNOWN POSITION RELATIVE TO THE
ORIENTATION OF THE WEB PLATE.

-8 -



RESEARCH CONCLUSIONS: No SUCH EQUIPMENT NOW EXISTS, BUT
THE TECHNOLOGY AND HARDWARE NECESSARY FOR THIS MACHINE

CAN BE PERFECTED AND PURCHASED.
FEASIBILITY: ALTHOUGH THIS MACHINE MusT BE-DESIGNED
AND TESTED, IT IS NOW FEASIBLE.

1.5.5 BEAM FEED FEASIBILITY

CRITERIA:  THE FEEDING OF BEAMS TO THE AUTOMATIC BEAM
POSITIONING AND WELDING MACHINE 1S CRITICAL AS TO
SEQUENCE, POSITION, AND ORIENTATION OF THE BEAMS.
RESEARCH CONCLUSIONS:  EqQuIPMENT REQUIRED FOR THIS OPERA-
TION DOES NOT YET EXIST AND WILL REQUIRE DESIGN AND
TESTING.

FEASIBILITY: Our RESEARCH HAS DETERMINED THAT THE DESIGN
OF EQUIPMENT FOR THIS COMPONENT IS FEASIBLE.  g,yyLsr
DESIGNS AND EQUIPMENT EXIST THAT CAN BE UTILIZED, WITH
MODIFICATIONS, TO ADAPT TO THIS  REQUIREMENT.

1.5.6 MANUAL INSTALLATION FEASIBILITY

CRITERIA:  SINCE EVERY SIZE AND SHAPE OF BEAMS AND OTHER
ITEMS CANNOT BE AUTOMATICALLY POISITIONED AND WELDED, PRO-

VISIONS MUST BE MADE FOR MANUAL INSTALLATIONS.



RESEARCH CONCLUSIONS: THE QuANTITY OF WMANUAL WORK

REQUIRED, ALTHOUGH SUBSTANTIAL, 1S NOT GREAT ENOUGH TO
RENDER THE SYSTEM UNATTRACTIVE FROM A PRODUCTIVITY OR
COST VIEWPOINT.  Seconory, THE WORK STATION LOCATION FOR
MANUAL OPERATIONS CAN BE INCORPORATED INTO THE LINE
WITHOUT ADVERSE EFFECT ON FLOW. SOME DEGREE OF
SEMI-AUTOMATION 1S POSSIBLE TO LESSEN THE LABOR INTENSITY
OF THIS AREA.
FEASIBILITY: THIS ELEMENT OF THE SYSTEM IS FEASIBLE AND
EQUIPMENT 1S READILY AVAILABLE.
1.5.7 TRANSPORTATION AND HANDI| ING EFASIBIIITY
CRITERIA: THE DEVELOPMENT OF COST-EFFECTIVE
TRANSPORTATION AND HANDLING EQUIPMENT FOR TRANSPORTING
RAW MATERIAL AND FINISHED WEBS IS NECESSARY.
RESEARCH CONCLUSIONS: EQUIPMENT REQUIRED FOR THESE
PROCEDURES WAS PREVIOUSLY DESIGNED, AND TESTED, AND HAS
BEEN IN USE AT ASI FOR SOME TIME.
FEASIBILITY: OUR PREVIOUS RESEARCH HAS DETERMINED THE
FEASIBILITY OF THIS ITEM.

1.5.8 COMPUTER SOFTWARE FEASIBILITY
CRITERIA:  DEVELOPMENT OF SUPPORT SOFTWARE—FOR VARIOUS
PHASES OF SAWL. THE RIGHT PACKAGE WOULD HAVE DETAILED
DRAWING CAPABILITIES; CONCURRENT SELECTION BILLS OF
MATERIAL; SHOP PRODUCTION SCHEDULES; MATERIALS-FLOW
ROUTING; CUTTING LIST; ASSEMBLY MARKING; LOADING,
DISPOSITION, DELIVERY SCHEDULES. THE INTERFACE
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SPECIAL REQUIREMENTS TO BE MET.
FEASIBILITY: SOFTWARE SYSTEMS MEETING CRITERIA ARE

FEASIBLE; DEVELOPMENT AND TESTING ARE NECESSARY,
HOWEVER!

1.6 ANTICIPATED BENEFITS
THE MAJOR BENEFITS OF THIS PROJECT ARE AS FOLLOWS:

. HANDLING AND SET-UP TIME

. BURNING

. BeEam POSITIONING

. BeEam PREPARATION

. WELDING

. Face PLATE [INSTALLATION

. AccuracY OF FABRICATION
USING AVONDALE SHIPYARD’S PRODUCTION REQUIREMENTS, IT IS
ANTICIPATED THAT MANPOWER SAVINGS IN THE RANGE OF 73.4
PERCENT COULD BE REALIZED,
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SECTION TWO

SEMI-AUTOMATIC WEB LINE: A FUNCTIONAL DESCRIPTION

2.1 INTRODUCTORY NOTE

THIS SECTION COVERS THE CONCEPTUAL APPROACH. INCLUDED 1S A
STEP-BY-STEP CONCEPTION OF THE SYSTEM, THE CONCEPT DRAWINGS OF
THE LINE LAYOUT, MACHINE DRAWINGS AND SPECIFICATIONS, AND OTHER
APPROPRIATE DRAWINGS. AVONDALE SHIPYARD?S EXISTING METHODS AND
SYSTEMS WERE USED AS A BASE FROM WHICH TO PLAN AND COMPARE THE
REQUIRED FACILITIES, PRODUCTION SEQUENCE, WORK FLOW, AND
PRODUCTION RATES. REALIZING PERMANENT [INCREASING COSTS IN THE
SHIPBUILDING INDUSTRY AND PERMANENT GROWING COMPETITION BY LOW
COST COUNTRIES, ASI HAS IMPROVED CONTINUOUSLY THE MOST IMPORTANT
AREAS OF THE YARD: PANEL WELDING, PIPE PROCESSING, LIGHT METAL
PRODUCTION ETC. As AN ESSENTIAL ELEMENT FOR MODERNIZATION OF
HULL FABRICATION, NEW SEMI-AUTOMATIC BEAM PROCESSING LINES AND
SEMI-AUTOMATIC WEB PROCESSING LINES MusT BE CONSIDERED.
WEBS ARE TO BE PRODUCED HAVING A LENGTH OF UP TO 54 FT. AND A
WIDTH OF UP TO 13 FT.

* Cur PLATE THICKNESS 5 1/6TH IN. TO 1 IN.

BeEam LENGTH 1 FT. TO 13 FT.
Beam WiDTH 4 IN. TO 18 1IN,
BEaAM THICKNESS 174 IN. TO 1 IN.
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2.2

THE FOLLOWING BEAMS MAY BE USED, PROVIDING THEIR CROSS SECTIONS
LIE WITHIN THE BEAM SILHOUETTE SHOWN IN FIGURE 1: FLAT BEAMS,
T -BEAMS, L-BEAMS, BULB-BEAMS, BUILT-UP-BEAMS. AUTOMATED
POSITIONING AND WELDING IS ONLY POSSIBLE FOR STRAIGHT AND
PARALLEL BEAMS, VERTICALLY POSITIONED. MoREOVER, THE DISTANCE
BETWEEN TWO BEAMS MUST BE GREATER THAN THE MINIMUM DISTANCE
SHOWN IN FIGURE 2.  THESE LIMITATIONS ARE DETERMINED BY THE
TECHNICAL LIMITS OF THE AUTOMATIC BEAM POSITIONING DEVICE. [N
ACCORDANCE WITH U.S. STANDARDS, STRAIGHTNESS OF THE PROFILE HAS
TO BE 0.002x LENGTH. BRACKETs orR specl AL TYpES OF BuILT -up
BEAMS MUST BE POSITIONED BY CRANE OR OTHER MEANS.

CORE_CONCEPT

THE PROPOSED SYSTEM IS APPROACHED SO AS TO BE AN INTEGRATED
AND AUTOMATED PRODUCTION LINE.  AytoMATION OF THE MOST CRITICAL
AND MOST INTENSIVE PROCESSES WAS GIVEN PRIMARY EMPHASIS. THE
MOST CRITICAL PROCESSES CONSIDERED FOR MAXIMUM AUTOMATION WERE
MARKING, CUTTING, BEAM AND OTHER STIFFENER PLACEMENT AND
WELDING, HANDLING AND TRANSPORTATION.  Auone THE BENEFITS
OBSERVED WHICH THIS AUTOMATION AFFECTS ARE:  WAN-HOUR SAVINGS.
STANDARDIZATION OF METHODS; IMPROVED FABRICATION PRECISION,
CENTRALIZED CONTROL OF SCHEDULING, MATERIAL HANDLING, AND
OTHERS .
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2.3 PRINCIPAL FEATURES
THE PRINCIPAL FEATURES OF THIS SAWL ARE AS FOLLOWS:

. MATERIAL HANDLING

. Rebucep SeT-Up TIME

. REDUCED MANUAL FITTING AND TACKING

. ACCURATE AND EFFICIENT MARKING

. CONTROLLED AND EFFICIENT Work FLoOw

. Accuracy oF FABRICATION

. CONTROLLED WELDING QUALITY AND SPEED

. FLEXIBILITY

. ManuaL AND  AuTomMATIC CONTROL

. LARGE WEB FABRICATION ALONG WITH SMALLER ITEMS
PERMITTING INTERCHANGEABLE PRODUCTION AT THE SAME
WORK STATIONS

. I NTEGRATION WITH OTHER MANUFACTURING AND ASSEMBLY

PROCESSES

2.4 GENERAL CONDITIONS

THIS SEMI-AUTOMATIC WEB LINE 1S SUBJECT TO THE CONDITIONS
LISTED IN THE FOLLOWING SECTIONS, 2.5 THRU 2.10.
2.5 STRUCTURAL COMPONENTS

WEB PLATE SIZES VARYING IN LENGTH AND WIDTH UP TO 54 FT. LONG
By 13 FT. WIDE AND HAVING A PLATE THICKNESS FROM 5/16TH IN. TO
1 IN. BEAMS TO BE WELDED TO THE ABOVE WEB PLATES CAN VARY IN
SIZE AS FOLLOWS:

e Beam LenetH FrROM 1 FT. 710 13 FT.

e Beav WiDTH FROM 4 IN. TO 18 IN.

e Beam WEB THickness FRoM 1/4 IN. T0 1 IN.
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2.6

2.7

2.8

2.9

BEAMS THAT CAN BE AUTOMATICALLY POSITIONED AND WELDED ARE:
FLATS, T-BEams, L-BeEamMs, BULB-BEAMS, OR WILT-UP BEAMS,
PROVIDING THEIR CROSS SECTIONS LIE WITHIN THE BEAM SILHOUETTE
SHOWN IN FIGURE 1.  AppiTiOoNALLY, SUCH BEAMS MUST BE STRAIGHT,
PARALLEL AND VERTICALLY POSITIONED. Tuc prsTANCE BETWEEN BEALS
MUST BE GREATER THAN THE MINIMUM SHOWN IN FIGURE 2. S
TRAIGHT—
NESS OF THE BEAMS MUST BE 0.002 X LENGTH. ALL OTHER SIZES
AND SHAPES MUST BE INSTALLED BY CONVENTIONAL MEANS. S
TANDARD
PLATE UTILIZED BY THIS SYSTEM WILL BE 41 FT. BY 13 FT.

MARKING REQUIREMENTS

LOCATION AND MARKING OF ALL BEAM LOCATIONS ALONG WITH NUMERICAL

IDENTIFICATION. MARKINGS OF EACH SEPARATE WEB SECTION THAT 1S TO

BE CUT FROM A GIVEN PLATE.

CUTTING REQUIREMENTS

ALL PLATES TO BE AUTOMATICALLY PROFILE CUT WITH TWO-TORCH

PRODUCTION OF MIRROR-SYMMETRIC WORK PIECES, REMAINING CONNECTED
BY TABS SO AS TO RETAIN-POSITIONS RELATIVE TO REFERENCE MARKS.

BUTT WELDING REQUIREMENTS

AUTOMATIC WELDING OF TOP SEAMS IS REQUIRED FOR OVERSIZED WEB

PLATES .

BEAM POSITIONING AND WELDING REQUIREMENTS

ACCURATE, AUTOMATIC POSITIONING AND WELDING OF ALL BEAMS

DESCRIBED-IN THE PREVIOUS SECTION.
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2.10 BeEAM PREPARATION REQUIREMENTS

SURFACE T0 BE WELDED 1S SHOT-BLASTED, BEAM ARE PALLETIZED AND

SEQUENCE POSITIONED FOR AUTOMATIC FEED TO THE BEAM POSITIONING Al
WELDING MACHINE.

2.11 SYSTEM CAPACITY

5 Tons PEr Hour, or 16,000 Tons PER YEAR (BASED oNn 3,300
WORKING HOURS ON TWO SHIFTS) EQUIVALENT APPROXIMATE SYSTEMS
CAPACITY; ALL WEB REQUIREMENTS FOR FIVE 40;000 TON BULK CARRIES
PER YEAR.

2.12 MANPOWER REQUIREMENTS

REFERENCE  WEBS: 1.45 MAN-HOURS

LARGE WEBS: 45 MAN-HOURS
MANNING REQUIREMENTS OF THE PRODUCTION LINE VARY FROM
APPROXIMATELY 7 MEN WHILE PRODUCING SMALL WEBS, TO 16 MEN FOR
PRODUCTION OF LARGE WEBS. CycLe TIMes ARe 310 wMmIN. FOR 24
REFERENCE WEBS,AND 165 MIN. FOR EACH LARGE WEB.

2.13 DAILY PRODUCTION RATES

. REFERENCE WEBS: 74_.32 PIECES PER DAY

« LARGE WEBS: 5.81 PIECES PER DAY
WORKING HOURS PER SHIFT: 8

« SHIFTS PER DAY: 2

2.14 TIME COMPARISON

(BaseD oNn AVONDALE  SHiIPYARDS REQUIRED TONNAGE)

CURRENT SYSTEM 93,818 MAN-HOURS
New SAWL SysTEM 24,954 MAN-HOURS
SAVINGS 68,864 MAN-HOURS
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2.15

NEW SAWL SYSTEMS SUMMARY

S UMMARIZED BELOW 1S THE STEP—B Y- STEP WORK STATION METHODOLOGY
FOR PROCESSING AND HANDLING WEBS AND LARGE WEB FRAMES ON THE
NEW SEMI-AUTOMATIC WEB LINE. THIS SYSTEM IS PLAN A AND IS

SHOWN ON THE DRAWING LABELED LAYOUT PLAN A .  Tug NUMERICAL

REFERENCES THROUGHOUT THIS SUMMARY REFER TO THE ABOVE MENTIONED
DRAWING WHICH CAN BE FOUND IN THE NEXT FOLLOWING SECTION.

-17 -



SAWL PLAN A

PLan A 1S A Two-LANE wes FABRICATION-LINE  incLuDING THE
CUTTING, MARKING AND LABELING FOR THE FLOW FABRICATION OF WEBS
UP TO MEDIUM SIZES, COMBINED FLOW FABRICATION FOR LARGE WEBS
WITH THE SUBSEQUENT APPLICATION OF FACE PLATES ON STATIONARY
INDIVIDUAL STATIONS, TURNING OF WEBS, THERMAL STRAIGHTENING, AND
PROVISION FOR BEAMS AND STIFFENERS ON THE BACK SIDE. THE BASIC
PLATES OF LARGE WEBS ARE MADE FROM SEVERAL CUT PARTS USING
CONVENTIONAL SUBMERGED-ARC WELDING AND WELDING TRACTORS. THE
WEB FABRICATION LINE SHOWN ON THE DRAWING FOR PLAN A 1S A
TWO-LANE LINE ON WHICH THE FOLLOWING TYPES OF FABRICIITION CAN
BE CARRIED OUT AS REQUIRED:

. PARALLEL OPERATION OF STATION I THRU VII FOR THE
SERIES PRODUCTION OF SMALL AND MEDIUM WEBS.

. FABRICATION OF LARGE WEBS, STATIONS 1 THRU IX

. MIXED FABRICATION
THE THROUGHPUT AND PERSONNEL REQUIREMENTS VARY WITH THE TYPE OF
FABRICATION SELECTED. ALL PRIMED SECTIONS PASS THROUGH THE
AUTOMATIC BEAM EDGE CLEANING UNIT, STATION X, TO REMOVE-THE
PRIMER FROM THE EDGES OF THE BEAMS TO BE WELDED.
ON BOTH LINES THE WEBS ARE TRANSPORTED ON TRANSPORT TABLES, TWO
COUPLED TO ONE UNIT IN EACH CASE.
ALL TRANSPORT TABLES ARE EQUIPPED WITH CORRUGATED CUTTING
SURFACES ON WHICH THE SECTIONS ARE POSITIONED AND WELDED. THE
EMPTY TRANSPORT TABLES ARE RETURNED WITHOUT CRANE USE, USING
TWO CROSS TRAVEL UNITS AT THE TOP END OF THE DRAWING AND A
THIRD pPalrR OF RAILS. (RETURN OF TRANSPORT TABLES VIA CRANE IS

POSSIBLE IF DESIRED.)
-18-



THE LENGTH OF THIS TWO—LANE LINE WITH RETURN TABLE AND NINE
PARALLEL STATIONS 1S ABOUT 561 FT. WITH A WIDTH, INCLUDING THE
OPERATING waLk wAy AND TRAcks For THE RETURN orF TABLES, oF 90

FT. THE SHOP CRANE MUST HAVE A LIFTING CAPACITY OF 20 TONS.
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2.15.1

2.15.2

FABRICATION OF LARGE WEBS (STATIONS 1 - 1X)

AND FABRICATION OF SMALL AND MEDIUM WEBS (STATION 1 - VID)

STATION 1

AT STATION 1 THE TRANSPORT TABLES ARE PARKED ON THE RETURN
TRACK AND CROSS CONVEYED TO LANE ONE AND TWO AND COUPLED TO
TWO DOUBLE TRANSPORT TABLES.

STATION 11

AT staTion 1l pPLATES up TO0 A wiptTH UP-TO 13 FT. AND A LENGTH
OF 41 FT. ARE PLACED ON THE TRANSPORT TABLES BY THE SHOP
CRANE, EQUIPPED WITH” MAGNET TRAVERSE, AND AGAINST A
LONGITUDINAL AND TRAVERSE REFERENCE EDGE.  THEREAFTER, ALL
BEAM POSITIONS (LINES, AUXILIARY LINES FOR CUTTING AND
REFERENCE MARKS) ARE POWDER MARKED UNDER THE PROGRAM CONTROL
FOR SUBSEQUENT AUTOMATIC POSITIONING AT STATION V .

THE SECOND OPERATION IS THEN TO APPLY LABELING TOo. THE BAsic
WEB PLATE APPLYING SERIES, TYPE AND/OR ITEM NUMBER USING A
SPECIAL INK SPRAY HEAD ON A PORTAL TROLLEY.

FOR INDIVIDUALLY FABRICATED LARGE WEBS THE TROLLEY FOR THIS
PORTAL IS EQUIPPED WITH-A THREE-TORCH CUTTER UNIT, FOR TORCH
CUTTING WITH WELD PREPARATION. I F ONE ASSUMES THAT THE BASIC
PLATE FOR A LARGE WEB IS COMPRISED OF FouR INDIVIDUAL SECTIONS
(OF WHICH TWO EACH ARE CUT FROM ONE PLATE), A TOTAL OF SIX
BUTT WELD Joints MUST Be MADE on THE PLATES 1IN BOTH LANES
WITH A MEAN LENGTH OF 45 FT. AT THIS STATION.
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AT WELDING SPEED V =(0.8 FT. pPer MIN.)., 80 MIN. INCLUDING
WAITING TIME IS REQUIRED FOR THIS PURPOSE.  Eot|uATED MARKING
TIME IS 30 MIN., LABELING TIME.20 MIN., AND CHARGING TIME 20

MIN. THE TIME THAT THIS DOUBLE STATION 1S OCCUPIED 1S ABOUT

150 MIN. OR 2.5 HOURS.

2.15.3 STATION 111

CONTOUR TORCH CUTTING OF THE FOUR BASIC PLATE PARTS TAKES
PLACE ON BOTH LINES OF STATION 111. A LARGE WEB HAS AN
ESTIMATED CONTOUR CUT LENGTH OF ABOUT 182 FT. RESULTING IN A
FLOOR-TO-FLOOR TIME OF 155 MIN. OR 2.58 HOURS. THIS
INCLUDES ABOUT 120 MIN. OPERATING “TIME AND ABOUT 35 MIN.
WAITING TIME. ON STATION 111 WHEN PRODUCING SMALL WEBS THE
BASIC PLATE IS CUT WITH A TWO TORCH PORTAL AND THE TORCH
BUGGY MOVES MIRROR-SYMMETRIC IN THE TRANSVERSE AXIS SO THAT
TWO MIRROR-SYMMETRIC paArTs (BASIC PLATES) ARE CUT on LANes ONE
AND TWO, THE INDIVIDUAL PART REMAINING CONNECTED BY TABS,
THEREBY PERMITTING THEM TO RETAIN THEIR POSITION RELATIVE TO
THE TWO REFERENCE MARKS.

2.15.4 STATION 1V
ON STATION IV WHEN PRODUCING LARGE WEBS THE SHOP CRANE PLACES
THE FOUR BASIC PLATE PARTS, CUT AND WITH PREPARED BUTT WELD
JOINTS; INTO A SPECIFIC POSITION ON THE TRANSPORT TABLES OF
LANE TWO.  THEY ARE THEN SUBMERGED—ARC WELDED WITH TRACTORS

ON ONE SIDE ONLY. HERE-THE PARTS OF THE BASIC PLATE THAT
OVERHANG THE TRANSPORT TABLE ARE SUPPORTED WITH EXTRA TABLES.
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EMPIRICAL VALUES FOR CONVENTIONAL SUBMERGED—ARC THREE-PASS
BUTT WELDING OF THREE SEAMS WITH A MEAN LENGTH OF 8 FT. AND A
PLATE -THICKNESS OF Approximately 7/8TH IN. Is APPROXIMATELY.
240 MIN. OR 4 HOURS [INCLUDING ALL WAITING TIME. THEREFORE AT
LEAST TWO SUBMERGED-ARC WELDING TRACTORS, OPERATING IN
PARALLEL, ARE REQUIRED TO PRODUCE A FLOOR-TO-FLOOR TIME OF
APPROXIMATELY 2 HOURS. StATioN IV 1S EMPTY DURING PRODUCTION
OF SMALL AND MEDIUM SIZE WEBS.

2.15.5 STATION V
THE AUTOMATIC POSITIONING AND WELDING MACHINE BRIDGING BOTH
LANES 1S LOCATED AT STATION V. DURING THE FIRST OPERATION
PER PLATE, THE MACHINE, PHOTO-ELECTRICALLY CONTROLLED, SCANS
THE TWO REFERENCE MARKS AND HAVING DETERMINED THEIR POSITION
SETS THE POSITIONING PROGRAM GEOMETRICALLY TO 0.  THE
PORTAL CARRIES THE BEAM PALLET TRANSPORTER FROM WHICH THE

MACHINE”S BEAM-GRAB-HEAD TAKES THE PRESORTED BEAMS FOR
FABRICATION.

APPROPRIATE TO THIS PROGRAM, THE PORTAL AND THE Transverse
BUGGY TRAVEL IN THE X AND Y DIRECTION, THE HEAD TURNS TO THE
DESIRED POSITIONING LOCATION AND POSITIONS THE BEAMS AUTO-
MATICALLY ABOUT 1 FT. ABOVE THE BASIC PLATE.

THE AUTOMATIC CONTROL CAN THEN BE OVERRIDDEN BY HAND SHOULD

A CORRECTION BE NECESSARY TO THE POSITION TAKEN BY THE BEAM.

THE BEAM 1S THEN LOWERED, PRESSED DOWN AT THE SAME TIME AND
WELDED, USING FOUR FLUX CORED WIRE WELDING MACHINES APPLIED
AT THE SAME TIME TO BOTH SIDES FROM THE CENTER OF THE BEAM
OUTWARD TOWARDS BOTH ENDS.  THEREAFTER THE PRESS—DOWN
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PLUNGERS ARE RAISED AND THE WELDING CAR TRAVELS TO THE PARK
POSITION.  THE MACHINE 1S THEN READY TO TAKE A NEW BEAM. THE
cycLE TIME (FLOOR-TO-FLOOR) FOR A BEAM 6 FT. LONG IS
APPROXIMATELY 4.5 MIN.

ON A LARGE WEB AN AVERAGE OF 25 BEAMS WITH AN OVERALL LENGTH
OF ABOUT 110 FT. CAN BE AUTOMATICALLY POSITIONED AND WELDED;
THIS FLOOR-TO-FLOOR TIME CAN BE HANDLED IN ABOUT 80 MIN.

2.15.6  _STATION VI
BEAMS SHORTER THAN 3 FT. , BEAMS WITH A CROSS SECTION NOT
SUITABLE FOR THE BEAM CARRIER, OR BEAMS WHICH ARE INCLINED
CANNOT BE HANDLED BY THE MACHINE AT STATION V. THEY ARE
TAKEN FROM THE BEAM PALLETS AT STATION VI WITH A-MANUALLY
CONTROLLED MANIPULATOR, MOVED ACROSS THE BASIC PLATE,
POSITIONED, HELD VERTICAL, PRESSED DOWN AND TACK WELDED.
WELDING AT THIS STATION IS DONE BY ELECTRODES. HERE THE
INCIDENTAL WORK SUCH AS WELDING THE FINAL SEAMS ON THE BEAM”
ENDS AND THE VERTICAL SEAMs AT THE BEAM JOINTS Is

ACCOMPLISHED.
THe TABS ARE REMOVED USING CONVENTIONAL CUTTING TORCHES AND

GRINDERS. -

AVERAGELY 14 BEAMS ARE MANUALLY WELDED ON A LARGE WEB-AND
REQUIRE APPROXIMATELY TWO MAN—HOURS FOR THIS WORK. AN
ADDITIONAL TWO MAN-HOURS ARE REQUIRED FOR FURTHER
SUPPLEMENTARY WORK SUCH AS FINAL WELDING, VERTICAL WELDING,

DE-SLAGGING, AND ALIGNING.
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2.15.7 STATION VII (SwALL AnD Mepium  WEBS)

IN THE CASE OF SERIES FABRICATION OF SMALL AND MEDIUM WEBS,
THE WEBS ARE REMOVED AT STATION VII BY THE SHOP CRANE AND PUT
INTO THE WEB PALLET. THE DOUBLE TRANSPORT TABLE IS
UNCOUPLED AND AS DESCRIBED IN STATION 1, TRANVERSE TRAVELLED
TO THE RETURN TRACK. THIS TRACK COULD ALSO BE LOCATED
OUTSIDE OF THE SHOP. DURING THE RETURN AND IN THE PARKING
AREA FOR TRANSPORT TABLES, ANY SCRAP AND SLAG REMAINING 1S
Removep CONVENTIONALLY .

2.15.8 STATION VII AND VIII (LarGE WEBS)
AT staTion VII Two SPECIAL FACE PLATE MANIPULATORS RAISE THE
LARGE WEB, STILL ON COUPLED TRANSPORTER TABLES, SO THAT
TRANSPORT ROLLS CAN BE PUSHED BETWEEN THE BOTTOM OF WEB AND
THE CORRUGATED CUTTING SUPPORTS OF THE TRANSPORT TABLE.
THEREAFTER, THE SPECIAL FACE PLATE MANIPULATORS REMOVE THE
LARGE WEB, AND THE TABLE CAN THEN BE REMOVED. THE OFF-LOADED
TRANSPORT TABLE CAN THEN BE POSITIONED ON THE RETURN TRACK
USING THE CROSS-TRANSPORT SYSTEM. AFTER THE SUPPORTS ARE
POSITIONED, THE HALVES OF THE FACE PLATE ARE PLACED AND
PREPOSITIONED. BY THE SHOP CRANE PRIOR TO WELDING. IT IS THEN
POSSIBLE, USING THE FACE PLATE MANIPULATOR, TO PRESS THE FACE
PLATE INTO THE CONTOUR OF THE BASIC PLATE IN SUCH A WAY THAT
THE CORRECT HEIGHT AND VERTICAL POSITION OF THE FACE PLATE
CAN BE SELECTED AND INITIALLY TACK WELDED. AFTER TACKING, 1IT
CAN BE COMPLETELY WELDED FROM THE TOP SIDE ONLY.  WHEN
NECESSARY, THE FACE PLATE RADIUS CAN BE POST-SHAPED UNDER THE
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APPLICATION OF HEAT. By USING SPECIAL FACE PLATE MANIPULA-
TORS THE WORK REQUIRED FOR THE FLANGE WELDING OPERATION IS
DRASTICALLY REDUCED COMPARED TO THE CURRENT PRACTICES.

2.15.9 STATION 11X

STATION 1X COMPRISES A NUMBER OF ADJUSTABLE INDIVIDUAL SUP -
PORTS TO SUPPORT THE LARGE WEBS WHICH WERE TRANSPORTED BY
SHOP CRANE AND TURNED OVER DURING LOWERING.  Tuge FIRST OPERA—
TIoN AT THIS STATION 1S HEAT STRAIGHTENING UNDER CONVENTIONAL
METHODS. A MANIPULATOR, AS IN STATION VI HERE, SERVES FOR
BEAM POSITIONING AND WELDING.

THE THIRD OPERATION AT STATION [IX IS FINISHING THE WELDING OF
THE BUTT WELDS WHICH ARE NOow ON TOP SINCE THE WEB Has BEEN
TURNED OVER, AND WELDING THE SECOND FILLET WELD ON THE FACE
PLATE, USING THE FACE PLATE WELDING TRACTORS.

2.15.10 MIXED FABRICATION

MIXED FABRICATION IS POSSIBLE APPROPRIATE TO THE REQUIREMENTS

AND CAPACITY OF THE PRODUCTION LANES.

2.15.11 STATION X

STATION X IS A STAND—ALONE STATION FOR AUTOMATIC
SHOT-BLASTING OF THE LOWER SURFACE OR SIDES (UP TO ONE IN.)

OF BEAMS IN PREPARATION FOR WELDING. T.s staTion ALSO
PALLETIZES SEAMS ONTO SPECIAL PALLETS FOR PROPER FEEDING

SEQUENCE aAND POSITION InTo THE AuToMATIc BEAM POSITIONING AND
WELDING MACHINE.
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2.15.12 TRANSPORTATION

AT STATION IX THE CRANE REMOVES LARGE WEBS AND PLACES THEM
VERTICALLY INTO SPECIALLY DESIGNED PALLETS HAVING VERTICAL
SPACERS AND CAPABLE OF-TRANSPORTING SEVERAL WEBS.  THESE
SPECIAL PALLETS ARE TRANSPORTED BY A PREVIOUSLY DESIGNED
50-T1oN HYbRAULIC LIFT TRANSPORTER IN CONJUNCTION WITH A LARGE
FORK LIFT TRUCK.
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EQUIPMENT REQUIREMENTS

REFER TO DRAWING MARKED LAayoUT PLaNn A IN SECTION IMMEDIATELY
FOLLOWING)

MACHINE DESCRIPTION NUMBER REQUIRED
Pos. 1.1 BEAM POSITIONING AND WELDING MACHINE 1
POs. 1.2 CORED WIRE WELDING EQUIPMENT 4
Pos. 1.3 DISPLACEMENT DEVICE FOR BEAM. PALLETS 1
Pos. 2.1 SHOT-BLASTER FOR SEAMS 1
Pos. 2.2 BEAM-FEED DEVICE 1
Pos. 2.3 CROSS TRANSFER FOR BEAM PALLETS 2
Pos. 3.1 SEAM MANIPULATOR 2
POS. 3.2 MANUAL WELDING UNIT 2
Pos. 4.7 TRANSPORT WAGONS 22
Pos. 4.8 RAILS 3,200 FT.
Pos. 4.9 DRIVES 28
Pos. 4.10 CROSS TRANSPORT 4
Pos. 4.11 LEVELING TABLES 4
Pos. 5 FLAME CUTTING MACHINE 1
Pose 7 SLAG BOXES 6
Pos. 8 SCRAP BOXES 2
PosZ 9 BEAM PALLETS 10
Pos. 10  WEB TRANSPORT PALLETS 3
Pos. 11  CUTTING MACHINE 1
Pos. 12  SUBMERGED-ARC WELDING TRACTORS 3
Pos. 13 BASE PLATE MANIPULATOR 2
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2.17 EQUIPMENT DESCRIPTION (THE POSITIONS REFERRED TO IN THIS
SECTION ARE FOUND ON LAYOUT PLAN A IN THE FOLLOWING SECTION. )

PoS. 1.1 POSITIONING MACHINE (see DprRAWING # 763.06351B)
TECHNICAL DESCRIPTION

THIS MACHINE 1S A PORTAL TYPE WITH A GRIPPING BAR. THE BAR
SERVES FOR PICKING UP, TRANSPORTING, POSITIONING, CLAMPING
AND WELDING. IT IS EQUIPPED WITH A ROW OF MAGNETS AND
CYLINDERS AND WELDING UNITS. Tre GRIPPING BAR CAN BE ROTATED
AND DRIVEN. THeErRe ARE Two DouBLe WELDING UNITS ON THE BAR
WHICH START WELDING AT THE MIDDLE OF THE BEAM AND WORK
OUTWARD INDEPENDENTLY.  THe wMAcHINE cAN BE PRECISELY
CONTROLLED IN EVERY POSITION. ALL MOVEMENTS ARE CONTROLLED
WITH SPECIAL BRAKES TO INSURE PRECISE POSITIONING . THE
CLAMPING PRESSURE CAN BE PRESELECTED STEPLESSLY. THis
MACHINE HAS BEEN SO DESIGNED THAT BEAMS CAN BE COLLECTED
FROM THE MAGAZINE, FED IN SEQUENCE, AND WELDED. THE
ELECTRICAL SUPPLY 1S PROVIDED VIA A TRAILING CABLE. As IS
THE POWER FOR WELDING AND TRAVEL.

Pos.” 1.3 “DISPLACEMENT DEVICE FOR BEAM PALLETS

TECHNICAL DESCRIPTION
THe EoquipMeNt DISPLACEMENT-DEVICE FOR BEAM PALLETS IS ATTACHED

TO ONE SIDE OF THE PORTAL OF THE BEAM POSITIONING AND WELDING
MACHINE, POSITION 1.1.

THE HANGING PLATFORM PICKS UP A FLAT CARRIAGE WHICH 1S

POWERED ELECTRICALLY AND CAN BE MOVED IN 12 STEPS OF 8 IN. EACH.

- 28 -



THE BEAM PALLETS IN POSITION 9, ARE PLACED ON THE CARRIAGE, AND
POSITIONED AND FIXED SO THAT THE EXACT BEAM NEEDED AT ANY

GIVEN TIME 1: SENT TO A POSITION UNDERNEATH THE MIDDLE AXIS

OF THE PORTAL. AT THIS POINT IT IS TAKEN UP BY THE MACHINE HEAD

VIA MAGNETS.

Pos. 1.4 CONTROL, ELECTRONICS AND ENERGY SUPPLY

TECHNICAL DESCRIPTION

CONTROL OF THE BEAM POSITIONING AND WELDING MACHINE IS
DESIGNED ON A MODULE BASIS. THE SYSTEM CAN BE EXPANDED IN
STEPS FROM SIMPLE MaANUALLY OPERATED PUSH-BUTTON CONTROL-TO NC
AUTOMATIC CONTROL. IT IS OPERATED AND CONTROLLED BY AN
OPERATING PANEL WHICH TRAVELS WITH THE MACHINE. THis PANEL
ALSO CONTAINS THE CONTROL ELEMENTS FOR THE FOUR WELDING UNITS
AND A FIXED CONTROL UNIT TO WHICH CAN BE ADDED A THERMAL

(ALPHA-NUMERIC) OR A GRAPHIC V.D.U. IF DESIRED.

Pos. 2.1 SHOT BLASTER FOR BEAMS (see DRAWING # 763.06359B)
TECHNICAL DESCRIPTION

THE BEAM CLEANING MACHINE CLEANS BEAMS CARRIED IN AN UPRIGHT
POSITION ON THE LOWER SURFACE OR ON BOTH SIDES UP TO A HEIGHT
OF 1 IN. ALL THE CONTACT ROLLERS ARE DRIVEN TO [INSURE THAT
THE BEAM”S PASSAGE IS PERFECT. THE PROPULSION MECHANISM CAN
BE ALTERED TO ANY SETTING. THE ENTIRE PLANT IS SEALED SO
THAT THE RISK OF BLASTING MATERIAL ESCAPING 1S REDUCED TO AN
ABSOLUTE MINIMUM.  THE UNIT IS SELF-LOADING AND SELF-

CLEANING. IT 1S FITTED WITH A FILTER WHICH IS ALSO

SELF-CLEANING.  GRIT 1S USED FOR BLASTING. PROVISION 1S MADE
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BOTH IN FRONT OF AN-D BEHIND THE MACHINE FOR A CONVEYING
SYSTEM. THE EQUIPMENT DOES NOT NEED AN EXHAUST TO THE
OUTSIDE. IT CAN BE. OPERATED FROM A CONSOLE EITHER MANUALLYy.
OR AUTOMATICALLY .

POS. 2.2 BEAM FEEDING DEVICE

TECHNICAL DESCRIPTION

LOADING AND UNLOADING OF BEAM PALLETS 1S PERFORMED BY
GRIPPERS ON THE ENTRANCE AND EXIT SIDES.OF THE BLASTING
MACHINE, WORKING IN CONJUNCTION WITH CONVEYERS AND A DEVICE
TO KEEP THE BEAMS IN AN UPRIGHT POSITION.

Pos. 2.3 CROSS TRANSFER FOR BEAM PALLETS

TECHNICAL DESCRIPTION

BEAM PALLETS ARE DISPLACED WITH THE AID OF THE CROSS TRANSFER
MACHINE.  THIS MACHINE CONSISTS OF A PAIR OF RIGID TRANSPORT

CHAINS, GUIDED BY RAILS. THEY HAVE A POSITIONING DEVICE FOR

THE BEAM PALLETS, AND ARE POWERED BY AN ELECTRIC.MOTOR.

THERE 1S ALSO A POSITION INDICATOR.

PoS. 2.4 CONTROL SYSTEM IN ELECTRONICS

TECHNICAL DESCRIPTION

THE CROSS TRANSFER FOR BEAM PALLETS, POSITION 2.3, THE BEAM

FEED DEVICE, POSITION 2.2, AND THE SHoT BLASTER FOR BEAMS,

POSITION 2.1 ARE OPERATED VIA A CONTROL SYSTEM AT EACH

STATION.  THIS SYSTEM 1S SITUATED AT THE STATION®S OPERATING
DESK, PROVIDES ELECTRIC CURRENT AND CONTAINS THE MONITORING,

AND OPERATING CONTROLS AND INSTRUMENTS.
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Pos. 3.1 BEAM MANIPULATOR (see prawING #  763;06363-8)
TECHNICAL DESCRIPTION

THE BEAM MANIPULATOR CONSISTS OF A STRONG SINGLE-GIRDER-
PORTAL RUNNING ON FLOOR RAILS, PLUS A CROSS TRANSFER CARRIAGE
WHICH TRAVELS LATERAL TO THE PORTAL GIRDER. ON THE CARRIAGE
IS A FIXED VERTICAL GUIDING DEVICE FOR THE GRIPPING COLUMN,
WITH A COMBINED SEAM-GRIPPER AND CLAMPING HAND.  THIS DEVICE
CAN GRIP AND POSITION BOTH PARALLEL BEAMS, AND BEAMS WITH THE
UPPER SURFACE HAVING AN ANGLE OF UP-TO 45 DEGREES, PROVIDED
THAT THE BEAM CROSS SECTION LIES WITHIN THE BEAM”S SILHOUETTE
SHOWN IN FIGURE 1. ALL WHEEL SHAFTS ARE ELECTRIC DRIVEN WITH
A PRECISE PROPULSION MECHANISM THAT 1S CONTROLLED VIA THE
SENSORS IN BOTH GRIPPER ARMS AND ON THE GRIPPER COLUMN.  TxEe
SENSOR GRIPPER ARMS REACT TO TENSION, PRESSURE, BENDING AND
ROTATION SO THAT NO PHYSICAL STRENGTH 1S REQUIRED OF THE
OPERATOR.  ALL CONTROL comvanps For TRAVEL IN THE X, Y, & Z
DIRECTION, ROTATION AROUND THE ALPHA AXIS, AND OPENING OR
CLOSING OF THE GRIPPER HAND, ARE CARRIED OUT BY SIMPLE
“GUIDING” OF THE MANIPULATOR BY THE GRIPPER HANDS.

POS. 3.2 ELECTRODE WELDING EQUIPMENT
TECHNICAL DESCRIPTION

The ELECTRODE weLoIne EQUIPMENT-REQUIRED For MANUAL WELDING
OF BEAMS POSITIONED BY THE MANIPULATOR (SHORTER THAN 3 FT. OR
SPECIAL BEAMS) AND ANY NECESSARY FINISHING 1S DONE WITH
CONVENTIONAL-EQUIPMENT OF PROVEN QUALITY.  DEPENDING ON  LOAD
THROUGHPUT, TWO OR FOUR UNITS WILL BE NEEDED.
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Pos. 3.3 CONTROL AND ENERGY SUPPLY

TECHNICAL DESCRIPTION

POWweER FOR THE BEAM MANIPULATOR, POSITION 3, 1S SUPPLIED TO A
SWITCH AND CONTROL BOX WHICH ALSO MONITORS LOAD AND CONTROLS
TRAVEL ROUTE, LENGTH AND SPEED. POWER 1S SUPPLIED VIA A
TRAILING CABLE, BY MEANS OF A CABLE SUSPENDER. THE ELECTRODE
WELDING EQUIPMENT IS PROVIDED WITH ENERGY INDEPENDENT OF THE
MANTPULATOR.

Pos. 4.0 TRANSPORT SYSTEM
IN GENERAL THE SYSTEM CONSISTS OF:
THE TRANSPORT TABLES THEMSELVES
THE CUTTING GRATES ON THE TABLES
L INE TRACKS AND RETURN TRACKS
CROSS—0OVER TRACKS
. DRIVING AND BREAKING SYSTEM

CONTROL AND ENERGY SUPPLY

Pos. 4.1 TRANSPORT WAGON

STEEL BED TRANSPORT WAGONS HAVING A REPLACEABLE CORRUGATED
DECK SUITABLE FOR BURNING AND WELDING, AND A MEANS OF BEING
MOVED INTO POSITION ARE DESIGNED FOR THIS SYSTEM.

POS. 4.8 CONTROL AND ENERGY SUPPLY
TECHNICAL DESCRIPTION
SINCE AN AVERAGE OF 12 REFERENCE—-WEBS ARE PRODUCED ON A

TRANSPORT WAGON WITH A cYcLE TIME OF 12.5 MIN. THE WAGONS
HAVE TO BE MOVED SIMULTANEOUSLY EVERY 150 MIN. To MAKE THIS
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PossIBLE THEY HAVE To BE cONTROLLED IN REGARD To SPEED AnD

BREAKING. AT THE SAME TIME, THE BEAM POSITIONING AND WELDING
MACHINE, POSITION 1.1, AND THE BEAM MANIPULATOR, POSITION
3.1, MUST BE HALTED IN THEIR MOVEMENTS AND THE OPTICAL AND
ACOUSTICAL WARNING SYSTEM STARTED.  Tuere IS-A  CONTROL  AND
POWER CABINET TO SUPPLY AND CONTROL THE DRIVING DEVICES FOR

THIS SYSTEM.

Pos. 5 FLAME CUTTING MACHINE

TECHNICAL DESCRIPTION

ON PLAN A, A FOUR-BURNER PORTAL CUTTING UNIT IS INCORPORATED
WHICH BRIDGES BOTH LANES. DepenpING ON  THROUGHPUT, EITHER A
FLAME OR A PLASMA CUTTING SYSTEM 1S USED.

Pos. 9 BEAM PALLET
TECHNICAL DESCRIPTION

BEAM PALLETS ARE NEEDED FOR THE TRANSPORT OF PRE-SORTED BEAMS
BETWEEN 4 IN. AND 18 IN. IN HEIGHT AND UP TO 13 FT. LONG.

. THE PALLETS MAY BE USED ON THE TRANSFER SYSTEM OF THE
SHOT-BLASTER FOR BEAMS, POSITION 2.3, FOR THE PALLET
DISPLACEMENT DEVICE, POSITION 2.1, AS WELL AS FOR THE
PREPARATION OF BEAMS SHORTER THAN 3 FT. TO BE-POSITIONED BY
THE BEAM MANIPULATOR.  Tue pALLETS HAVE SLOTS FOR HOLDING
BEAMS IN A VERTICAL POSITION.
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2.18

Pos. 10 WEB PALLET
TECHNICAL DESCRIPTION
A PALLET FOR TRANSPORTING WEBS AND STEEL PLATES WAS
PREVIOUSLY DESIGNED AND CONSISTS OF THREE ELEMENTS:

1. A LARGE STEEL PALLET (SKID) WITH VERTICAL POSTS

2. A SO-TON HYDRAULIC LIFT TRANSPORTER

3. A LARGE FORK LIFT FOR PROVIDING HYDRAULIC POWER AND

TRACTIVE EFFORT

Pos. 13 FACE PLATE MANIPULATOR
TECHNICAL DESCRIPTION
A MOBILE FACE PLATE MANIPULATOR MUST BE DESIGNED TO GRIP,
TRANSPORT, AND POSITION FACE PLATES. THESE MANIPULATORS MUST
BE MANUALLY CONTROLLED AND BE CAPABLE OF HOLDING THE FACE
PLATE FIRMLY IN POSITION DURING THE INITIAL TACKING
OPERATION.

EXISTING EQUIPMENT UTILIZATION LISTING

THE FOLLOWING EQUIPMENT 1S ALREADY USED BY ASIl AND WMAY BE USED

IN CONJUNCTION WITH THIS WEB LINE:

« PALLET TRANSPORT SYSTEM FOR THE TRANSPORTATION OF
PLATES OR COMPLETE WEBS WHICH HAVE A TOTAL WEIGHT
GREATER THAN 1 TON

« A CRANE WITH A LOADING CAPACITY OF APPROXIMATELY 10
TONS WHICH BRIDGES THE ENTIRE LINE. THE CRANE SHOULD
BE OPERABLE FROM THE SHOP FLOOR AND-FITTED WITH POWER
AND CREEP SPEED

. FORK TRUCKS TO CARRY BEAM PALLETS

. ELECTRODE WELDING UNITS FOR MANUAL TACKING AND WELDING
OF BEAMS SHORTER THAN 3. FT. AND FOR FINISHING THE
LONGER BEAMS
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2.19

SAWL:  SYSTEM SKETCHES

THE FOLLOWING SKETCHES PROVIDE GRAPHIC PERSPECTIVE OF THE
SEMI-AUTOMATIC WEB LINE AS ENVISIONED-AND DESCRIBED-IN THE
PREVIOUS SECTION.

+ LAvyouT OF PLAN A [ILLUSTRATES WORK STATIONS AND
PRODUCTION FLOW AND PLAN AND ELEVATION VIEWS.

. MACHINE DRAWINGS SHOWING MORE DETAIL OF THE MAJOR
MACHINE COMPONENTS.

. F;ow CHARTS SHOWING PRODUCTION RATES AND WORK FLOW BY
STATIONS. PHOTOGRAPHS SHOWING A PERSPECTIVE OF THE
SCALE MODEL.
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2.20 EQUIPMENT SPECIFICATIONS

Pos . 1.1 POSITIONING MACHINE (SEe DRAWING # 763.06351-B)
TECHNICAL DATA

SPEED OF PORTAL 65 FT./16 FT./8 IN. PER MIN.
SPEED OF TROLLEY 65 FT/16 FT./8.IN. PER MIN.
ROTATION SPEED CORRESPONDENCE TO

CIRCUMFERENCE WITH SPEEDS OF 65 FT./16 FT./8 IN. PER MIN.
AMOUNT OF PRESSURE MAXIMUM 5 TONS

METHOD OF WELDING CORED WIRE

NumMBer OF WELDING- UNITS 2, EACH WITH 2 TORCHES

MAIN ELECTRICAL SUPPLY VIA TRAILING CABLE

INSTALLED PoOWER 120. KVA

WEIGHT APPROX . 15 TONS

WHEEL PRESSURE APPROX. 6 TONS

Pos. 1.2 CORED WIRE WELDING MACHINE
TECHNICAL DATA

CURRENT FOR WELDING 80 - 400 AMPS.

OPeN CIRCUITVOLTAGE 17 -30 VOLTS

WiIRe FEED SPEED 6 FT. - 60 FT. PER MIN.
-Type oF WeLpine WIRE-USED 1/16TH IN. CORED

Pos. 1.3 DISPLACEMENT DEVICE FOR BEAM PALLETS
TECHNICAL DATA

MEASUREMENTS OF CARRIAGE:

LENGTH 14 FT.
WiDTH 9 FT.
HEIGHT 1 FT.

STEP DISTANCE 12 oF 8 IN.
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Pos. 2.1 SHOT BLASTER FOR BEAMS (see DrawING # 763.06359-B)
TECHNICAL DESCRIPTION

PASS-THROUGH SPEEDS FOR DEGREES
OF CLEANING OF SA 2.5 6 FT. TO 25 FT.-PER MINUTE

I NSTALLED PoOwWER 30 KVA

POS. 2.3 CROSS TRANSFER FOR BEAM PALLETS
TECHNICAL DATA

WiptH oF CHAIN TRACK 10 FT.
LENGTH oF CHAIN TRACK 25  FT.
CHAIN SPACING 10 FT.
WibpTH oF CHAIN 5 IN.
HeieHT ABOVE FLOOR 1T
TRAVEL DISTANCE 20 FT.
STEP DISTANCE 8 IN.
INSTALLED POWER 2 KW

pose 2.4 CONTROL SYSTEM AND ELECTRONICS
TECHNICAL DATA

ALL WIRING FOR ELECTRICITY AND FOR THE CONTROL SYSTEM IS
INSTALLED IN MULTIPLE DUCTS AND COVERED. Tue wirine Has
BOLTED CONNECTIONS WHICH ARE BOTH WATER AND DUST TIGHT.

WEIGHT 1.2 Tons
INSTALLED POWER 40 KVA



Pos. 3.1 BEAM MANIPULATOR (seEe DRAWING # 763.06363-B)
TECHNICAL DATA

TrRack WiDTH 33 FT.
PorTAL WIDTH 48 FT.
WORKING WIDTH 42 FT.

P ORTAL PASSAGE HEIGHT 8 FT.
Maximum CARRYING CAPACITY 1 Ton
AVERAGE TRAVEL SPEED 1 FT. PER SECOND
CLAMPING FORCE OF GRIPPER 2 Tons
Maximum OPENING OF HAND 8 IN.
MAaximMmum PRESSURE 2 Tons
WEIGHT APPROXIMATELY 7 Tons
MAaximum WHEEL PRESSURE 1.5 Tons
INSTALLED POWER S KVA

CURRENT IS SUPPLIED VIA CABLE ROLLERS AND A. TRAILING CABLE.

Pos. 4.1 TRANSPORT WAGON
TECHNICAL DATA
TrANSPORT WAGON MEASURES

28 FT. BY 13 FT.

Pos. 4.8 CONTROL AND ENERGY SUPPLY
T EcHNICAL DATA

INSTALLED POWER 31 KVA
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Pos. 5 FLAME CUTTING MACHINE
TECHNICAL DATA

WorkING WIDTH 30FT.
WorkING HEIGHT ABovE FLOOR

2FT. 6 IN.
WORKING LENGTH 55 FT.
WiptH oF TRACK 3 FT.
LeneTH oF TRACK 80 ET.

N C —CONTROLLED BURNER HEADS WORK IN MIRROR—SYMMETRY. CASSETTE
CONTAINING DATA, PUNCH TAPE, REMOTE TRANSMISSION, POWER
SUPPLY VIA TRAILING CABLE AND/OR CABLE ROLL, DUST EXTRACTOR,

OPERATING PANEL ETC. CAPACITY FOR WORKING PIECES OF MILD
STEEL WITH A THICKNESS OF 1/4 IN. TO 1 IN.

Pos. 9 BEAM PALLET
TECHNICAL DATA

LENGTH OF PALLET 13 FT.
WiptTH oF PALLET 8 FT. 2 IN.
NUMBER OF SEPARATED ROWS 12 IN.
SEPARATOR HEIGHT 5 IN.
SpAaACE BETWEEN SEPARATORS 4 IN.
WEIGHT 1.25 Tons
Loap CapPaAcCITY 5 Tons
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Pos. 10 WEB PALLET
TECHNICAL DATA

PALLET LENGTH 33 FT. 8 IN.
Wes PALLET WIDTH 10 FT. 6 IN.
HEIGHT OoF PALLET BASE 5 FT. 6 IN.
HEIGHT OF SEPARATORS 12 FT.

NUMBER OF SEPARATORS 4

SPACE BETWEEN SEPARATORS 2Fr7. 4 IN.
Maximum WEB LENGTH 54 FT.
Maxivmum WEB WiDTH AS REQUIRED
- Maximum  Loap CaAPACITY 50 TonNs

2.21 CYCLE TIME OF MACHINES

2.21.1 QXCLE TIME FOR BEAM POSITIONING AND .
WELDING MACHINE, POS. 1

WHEN ONE BEAM IS TO BE POSITIONED AND WELDED, WITH AN AVERAGE
LENGTH OF 6 FT., WITH NOMINAL SEAM THICKNESS oF 3/16TH IN.,
AND WITH A DEPOSIT RATE OF 10.8 POUNDS PER HOUR, AND A
WELDING SPEED OF 20 IN. PER MIN., AND USING 4 BURNERS, THEN :

TotaL TRrRAVEL TIME 83 SEC.
TotAL NoN- PrRoDUCTIVE TIME 52 SEC.
ToTtAaL WELDING T IME 111 SEC.
PALLET TiIME . 3 SEC.
ToraL FoR 1 BeEAM 249 SEC.

THEREFORE, CYCLE TIME FOR THREE BEAMS EQUALS 747 SECONDS OR

12.45 MINUTES.
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2.21.2 CYCIE TIME FOR BEAM CLEANING UNIT POS. 2.

THE CLEANING MACHINE 1S ONLY USED FOR BEAMS LONGER THAN 3 FT.
MoOREOVER THREE BEAMS. WiTH A TOTAL LENGTH OF 18 FT. ARE
REQUIRED PER REFERENCE WEB. THIS MEANS THAT THE ABOVE LENGTH
IS PROCESSED BY THE MACHINE AT A SPEED OF BETWEEN 6 FT. AND
24 FT. PER MINUTE OR AN AVERAGE OF ABOUT 12 FT. PER MINUTE.

I T THEREFORE TAKES THE MACHINE ABoutr 1.5 MINUTES TO COMPLETE
THE CLEANING OF THREE BEAMS, AFTER WHICH THEY ARE DELIVERED
TO THE POSITIONING MACHINE. A CLEAN BEAM IS DELIVERED EVERY
0.5 MINUTES, BUT THE POSITIONING MACHINE CAN ONLY ACCEPT
DELIVERY EVERY 4.15 MINUTES. IT 1S THEREFORE NECESSARY TO
INSTALL A SUFFER AND THE UNIT ONLY HAS TO WORK AT
APPROXIMATELY 12 PERCENT OF CAPACITY.

2.21.3 CYCLE TIME FOR MANIPULATOR, POS. 3.

Remove Beavm FROM BEam PALLET 10 SEC.

GuibE Beam 10 JoOINT WELDING PosiTION 20 SEC.

Lower BEeaMm MANUALLY INTO FISSURE AND

PRESS INTO FISSURE 15 SEC.

“BrING WELDING DEeVICE AND ELECTRODE

PiNCERS INTO START PoOSITION 10 SEC.

WeLD Two AveraGe LENGTH FiLLer WELDS 352 SEC.

INSPECT- SEAM AND REMOVE SLAG 30 SEC.

BRING GRIPPING PLIERS INTO

START PosiTION 12 SEC.
Sue-ToraL ForR ONE BEAM 450 SEC.
(Secono Beam Same TIME) 450 SEC.

Finae Seaws Prus AbppiTionAL  TiIME 480 SEC.

I NsPECTION AND REMOVAL OF SLAG 120 SEC.

TOTAL 1,500 SEC. OR 25 MIN.
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2:21.4 CYCLE TIME AND REQUIRED PERFORMANCE FOR FILAME-

CUTTING HEAD WITH TWO TORCHES.

TAKING INTO ACCOUNT THE OPERA-TION TIME FOR THE POSITIONING
AND WELDING MACHINE, 24.9 MINUTES REMAIN AVAILABLE FOR FLAME
CUTTING OF TWO REFERENCE WEBS. THE REFERENCE WEB HAS A FLAME
CUT LENGTH OF 23 FT. TWELVE REFERENCE WEBS CAN BE CUT FROM A
PLATE MEASURING 13 FT. BY 54 FT. THE TIME FOR THE
POSITIONING AND ADJUSTING IS EQUAL TO 10 MINUTES DIVIDED BY
12 weBs or A TOTAL OF 0.833 MINUTES PER WEB. OPERATING TIME
FOR TRANSPORTING TABLES 1S APPROXIMATELY 0.1 MINUTES PER WEB
AND TORCH TRAVELING TIME TO AND FROM THE PLATE 1S
APPROXIMATELY 0.5 MINUTES.
THIS GIVES A SuB—TOTAL OF 1.43 MINUTES AND LEAVES THE
REMAINING TIME AVAILABLE FOR FLAME CUTTING AT 24.9 MINUTES.
IT 1S THEREFORE NECESSARY TO SELECT A METHOD OF CUTTING WHICH
ALLOWS FOR AN AVERAGE SPEED OF 9 AND 1/2 IN. PER MINUTE, . USING
A CUT PLATE WITH AN AVERAGE THICKNESS OF 3/4 1InN. THE
FOLLOWING FIGURES GIVE A RouGH GUIDE FOR 3/4 IN. THICK MILD
STEEL .

ACETYLENE - OXYGEN 11 IN. TO 14 IN. PER MIN.

PLASMA 16 IN. TO 26 IN. PER MIN.
2.21.5 CYCLE TIME FOR-BEAM PALLETS

- BEAM PALLETS WITH THE FOLLOWING MEASUREMENTS SERVE AS BUFFERS.

LENGTH 13 FT.
WiDTH 8 FT.
Beav DISTANCE IN PALLET 8 IN.
CapacCITY 12 Beawms

- 42 -



BASED ON THE ABOVE, A REFERENCE BEAM MUST RECEIVE A SUPPLY OF

BEAMS AND A FULL BEAM PALLET MUST ARRIVE AND AN EMPTY ONE

-RETURN EVERY 50 MINUTES. BEeaM PALLETS FOR.THE MANIPULATOR
STATION CARRY APPROXIMATELY 48 SHORT BEAMS, SO THAT ONE

PALLET EVERY FIVE HOURS 1S REQUIRED. Thus E1GHT BEAM PALLET
MOVEMENTS ARE NECESSARY, WITH EACH LASTING FIVE MINUTES. 1pe
WORK LOAD CAPACITY OF THE TRANSPORT SYSTEMFOR THE FORK TRUCK

MOVING BEAM PALLETS IS ONLY 20 PERCENT.
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2.22 DATA ON WORK PIECES

DESCRIPTION REFERENCE WEB LARGE WEB

(1 Piece) (1 Piece)

LENGTH OF PLATEs 3 FT. 54 FT.
WibTH oF BAsic PLATES 5.58 FT. 18 FT.
THICKNESS OF BaAsic PLATES 0.50 1IN. 1 IN.
NuvBer OF NECESSARY PLATES 1/12 PC. 1.75 Pc.
LeneTH CuT 49 FT.

LenecTH oF SuB- ArRc WELD,

TOP SIDE === 39 FT.
OVERALL MARKING LENGTH 22 FT. 148 FT.
OveraLL CuT LENGTH 38 FT. 182 FT.
AuTtomAaTIC PosiTioNED BEAMS 3 25
LeNnGTH oF AvutomaTic WEeLD Beams 34 FT. 118 FT.
MaNuaL PosiTioNED BEeams 2 14

LenetTH oF WELD MANUAL

PosiTioNED BEAMS 4 FT. 36 FT.
NuvmBeR oOF FINAL WELDS 10 64
NuMBER oF VERTICAL WELDS 2 18

Face PLATE LENGTH- -—-- 5.3 FT.
Face PrLate WELD LENGTH ——— 106 FT.
SuB-Arc WeLD, Back SiDE -—-- 39 FT.
Nuvweer oF BeEeaws Back S ipe -———= 5

WeLD LeneTH Beams Back Sipe ---- 119 FT.
TotaL WEIGHT 0.50 Tons 16 Tons
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2.23 .__REFERENCE WEB (See Ficure 3)

FOR THE TIME AND THROUGHPUT STUDY IT WAS NECESSARY TO USE A WEB
WHICH IS REPRESENTATIVE OF PRODUCTION. THE FEINDINGS ON THE
REFERENCE WeB ARE BASED ON THE ForLowlIne ASSUMPTIONS: 70
PERCENT ARE SMALL WEBS APPROXIMATELY 6 FT. BY 3 FT. WITH ONE
BEAM 5 FT. LONG;  25-PERCENT ARE MEDIUM WEBS MEASURING 11 FT.
BY 17 FT. WITH 10 POSITIONED BEAMS BETWEEN 2 FT. AND 13 FT.;
AND 5 PERCENT ARE LARGE WEBS 17 FT. BY 54 FT., wiTH 34

POSITIONED SEAMS AVERAGING BETWEEN 2 FT. AND 13 FT. EACH.

ON AN AVERAGE, 100 WEBS HAVE 49|O POSITIONED BEAMS RANGING

FROM 2 FT. TO 13 FT. QOF THESE APPROXIMATELY 60 PERCENT ARE
LONGER THan 3 FT. Anp CAN Be POSITIONED  AutomATicALLY ((SEE

FIGURE 3). From THE ABOVE DATA |T FOLLOWS THAT A REFERENCE
WEB AS SHOWN IN FIGURE 4 IN THE SECTION IMMEDIATELY FOLLOWING
THIS ONE WOULD HAVE A LENGTH OF APPROXIMATELY 8 FT. A WIDTH
OF 6 FT. 6 IN. AND BE OF PLATE 3/4 IN. THICK WEIGHING 1,200
LBS . THE WELDING SEAM RADIUS WILL BE AN AVERAGE OF 3/16TH
IN. 3 POSITIONED BEAMS WITH AN AVERAGE LENGTH OF-6 FT. WILL
BE REQUIRED FOR AUTOMATIC POSTIONING, AND 2 POSITIONED BEAMS;
SHORTER THAN 3 FT., FOR POSITIONING WITH THE MANIPULATOR WILL
BE REQUIRED. THE AVERAGE BEAM.THICKNESS IS 1/2 IN. AND THE
AVERAGE BEAM HEIGHT IS 8 IN. |\ appiTion To THE ABOVE, THERE
ARE 8 FINAL SEAMS OF 2 IN. EACH. A\ AvERAGE FLAME CUT LENGTH
OF 22 FT. IS REQUIRED FOR A REFERENCE BEAM. & tieperoRp
FOLLOWS THAT THE RELATION OF WELDING SEAM LENGTH TO FLAME. CUT
LENGTH IS A RATIO. OF APPROXIMATELY 1 TO 2.2.
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4. Manual Adding of Profiles and Finishinqa.
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TYPCAL WEB SIZES and REFEKENCE WEB SIZE

. _LARGE SIZE -

MEDIUN-SI |

'\12'x17' 10 BEAMS

17'%x52°
34 BEAMS

SMALL SIZE .

. 6'%3°
1 BEAM

REFERENCE ||

SIZE
6'6"% 8’

. S  ——t——— ® | St—————— e — &

12 WEBS

5 BEAMS

per TRANSPORT TABLE

~FIGURE: 6




" LARGE WEB  Production-Flow
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J;‘l’?‘ts LARNGE-WEB, Product'ion-_Flow "

4. Automated Handling,
Positioning and Welding of Profiles.

5. Manual Adding of Profiles
and Finishing.

7. Finishing of Back-Side
as Required.

N RN P R RRR ARALRPOND N R



2.24 COMPARISON OF OPERATING TIMES STATION 1 - X PER WEB

STATION OPERATION REFERENCE WEB LARGE WFR

| MAKING TRANSPORT TABLE

AVAILABLE AND LoOADING 2 MIN. 40 MIN.
11 MARKING, LABELING, AND

WELD PREPARATION 4 MIN. 150 MIN.
11 C ONTOUR C UTTING 10 MIN . 155 MIN.
lv SuB-ARCc WELDING - -- 125 MIN.
\; AuTomAaTIC BEAM Posi-

TIONING AND WELDING 12.5 MIN. 80 MIN.
VI MANUAL BEAM POSITIONING

AND WELDING (2 MEN) 12.5 MIN. 140 MIN.

AR OFF- LoabpinGg/ Face
PLATE Tacking (2 MEN) 3 MIN. 150 MIN.

VIIl FACE PLATE WELDING, TaoP
(2 MEN) . —— 150 MIN.

I1X HEAT STRAIGHTENING, FACE
PLATE_WELDING BAck SIDE,
BEAM TACKING AND WELDING

3 MEN) —— 150 MIN.

X Beavw CLEANING 2 MIN. 25 MIN.

24 REFERENCE WEBS OR ONE LARGE WEB CAN BE FABRICATED FROM TWO

LARGE PLATES. THe CvycLe TIME 1s 310 MINUTES FOR 24 REFERENCE
WEBS AND 165 MINUTES FOR ONE LARGE WEB.
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2.25

ESTIMATED PERSONNEL REQUIREMENTS AT THE INDIVIDUAL .

STATIONS FOR REFERENCE AND | ARGE WEB FABRICATION

MeEN For MEN FOR

STATION OPERATION REFERENCE  WEB LARGE WEB
| MAKING TRANSPORT TABLE

AVAILABLE AND LOADING 0.25 0.25
1 MARKING, LABELING, AND

WELD PREPARATION 0.25 0.75
III CoNTOUR CUTTING 0.50 0.25
v SuB-ArRc WELDING™ - 2.0
v AUTOMATIC BEAM POSITIONING -

AND WELDING 1.0 1.0
VI MANUAL BEAaM POSITIONING

AND WELDING (2 MEN) 2.0 2.0
Vi1 OFF-LoaADING/FACE

PLATE TaAckINng (2 MEN) 0.75 2.0
VIII FACE PLATE WELDING, ToP 2.0
IX HEAT STRAIGHTENING, FACE

PLATE WELDING Back SIDE,.

BEAM TACKING AND WELDING 20
X AuTovMATIC BEAM CLEANING 0.25 0.25

CrANE OPERATION 0.5 0.5

PaLLET TRANSPORT AND

UNsKILLED LABOR 1.0 1.0

FOREMAN AND SHOP SUPERVISION 0.25 0.25

TOTALS 6.75 16.25

From THE ABOVE CYCLE TIMES OF 310 MINUTES AND 165 MINUTES
RESPECTIVELY FOR THE REFERENCE AND LARGE WEBS, THE MAN HOURS
REQUIRED ARE AS FOLLOWS:

RerFerencE WEB

LArRGE WEB

1.45 MaN-HOURS
45 MAN—-HOURS



2.26

STEEL THROUGHPUT

ON THE BASIS OF THE PROCESS FLOW RATE DEFINED IN THIS STUDY
AN HOURLY STEEL THROUGHPUT OF 5 TONS CAN BE EXPECTED. THis
IS EQUIVALENT TO 16,000 TONS PER YEAR AT 3,300 EFFECTIVE
WORKING HOURS, AND TWO SHIFTS.

A 40,000 METRIC TON BULK CARRIER WITH AN ESTIMATED STEEL
WEIGHT OF APPROXIMATELY-9,000 TONS FOR THE HULL CONTAINS
APPROXIMATELY 35 PERCENT OR3,150 TONS OF WEBS.  THus THE
SYSTEM HAS A CAPACITY TO PRODUCE WEBS FOR ABOUT FIVE 40,000-
TON BULK CARRIERS (ON 2 SHIFTS). SHouLD THERE BE A HIGHER
REQUIREMENT; THE CONTOUR CUTTING FOR THE FABRICATION OF LARGE
WEBS COULD BE ACCELERATED BY EMPLOYING A WATER PLASMA UNIT.
DURING THE FABRICATION OF SMALL AND MEDIUM WEBS, THE BOTTLE-
NECK WOULD BE IN THE AUTOMATIC BEAM POSITIONING AND WELDING
MACHINE.  THiS OPERATION COULD BE INCREASED IF THE ROBOT
STATIONS ARE BROKEN DOWN INTO A POSITIONING AND TACKING
STATION, FOLLOWED BY FULLY AUTOMATIC FINISH WELDING STATIONS.
A REDUCTION IN THE SPACE REQUIREMENT FOR THE OVERALL PLANT
CAN BE ATTAINED IF FLOW TRANSPORT FOR LARGE WEBS IS REPLACED
BY STATIONARY WORK STATIONS.
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2.27

2.28

EQUIPMENT INSTALLATION PLAN

PROVIDED THAT ALL NECESSARY SITE PREPARATIONS HAVE BEEN
FULFILLED AT THE DATE OF DELIVERY, AND PROVIDED THAT
SUFFICIENT NUMBERS OF CRAFTSMEN, ELECTRICIANS AND OTHER
WORKERS ARE AVAILABLE TO SUPPORT THE SUPERVISION, THE
FOLLOWING MAN-HOURS AND WORKING WEEKS CAN BE ASSUMED (FOR A
TEAM OF THREE ENGINEERS, WORKING A ONE SHIFT SYSTEM):

POSITION MAN HOURS TEAM WEEKS SIZE OF TEAM
POS. 1 Beam POSITIONING
AND WELDING MACHINE 720 6 3
Pos. 2 SHoT BLASTER
FOR BEAMS 480 4 3
Pos. 3 BeaMm MANIPULATOR 360 3 3
Pos. 4 TRANSPORT SYSTEM
FOR TRANSPORT TABLES 480 4 3
Pos. 5 TorcH CutTing UniT 160 2 2
Pos. 7 710 10 Accessories 80 1 2

THus 1T wouLp REQUIRE 17 710 20 WEEKS, OR APPROXIMATELY 4

MONTHS. AN ADDITIONAL 4 WEEKS WOULD BE REQUIRED FOR

TESTING, INSTRUCTION AND STAFF TRAINING, PROVIDED THAT SAMPLE
WORK PIECES AND PRODUCTION MATERIALS ARE AVAILABLE IN
SUFFICIENT QUANTITY.

SCALE MODEL OF THE PROPOSED FACILITY

A SCALE MODEL ON A SCALE OF 1:50 WAS CONSTRUCTED. See
PHOTOGRAPHS IN.SECTION NUMBER 2.19.
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2.29

ITEMS THAT REQUIRE PROTOTYPES DEVELOPED AND DEMONSTRATED

UNDER SIMULATED OR ACTUAL PRODUCTION CONDITIONS

OF ALL OF THE POSITIONS wHicH ARE PROPOSED FOR A COMPLETE weB
LINE, THE BEAM POSITIONING AND WELDING MACHINE, POS. 1, IS
THE ONLY PROTOTYPE TO BE DEVELOPED. SOME MECHANICAL ELEMENTS
OF THE MACHINE SUCH AS MAGNET GRIPPERS. PRESSURE BAR AND
WELDING UNIT EXIST ON PANEL PRODUCTION LINES. THe CcoNTROL
SYSTEM HAS TO BE DEVELOPED AS-WELL AS SOME OF ITS FEATURES
WHICH MAY BE A PROTOTYPE. GENERALLY THERE ARE THREE KINDS OF
CONTROLS SUITABLE FOR THIS TASK:

I PUSH— BUTTON CONTROL AND VISUAL POSITIONING OF BEAMS.
IN THIS cAse ALL LoCATIONS OF BEAMS HAVE TO BE MARKED
ON CUT PLATES BY POWDER MARKING.

|  AUTOMATED CONTROL BY THE AID OF CAD-DEVELOPED STORED
DATA IN CONJUNCTION WITH DEFINED LOCATION-OF CUT
PLATES. ((THIS APPLIES ONLY TO PLAN A AND PLan B.)
AUTOMATED CONTROL BY THE AID OF CAD- DEVELOPED  STORED
DATA IN CONJUNCTION WITH A SYSTEM “FINDING THE PRECISE
LOCATION OF EACH CUT PLATE AND CORRESPONDING PROGRAM
SHIFTING. DEFINING OF CUT PLATE LOCATION CAN BE
ACCOMPLISHED SIMPLY BY PLACING THE WORK PIECE IN
Y - DIRECTION BY STOPPERS AND OPTICAL SENSING OF THE
ACTUAL X - POSITION. THE SENSOR IS FIXED TO THE
PORTAL AND GIVES THE ORIENTATION FOR DATA SHIFTING.
ALL ABOVE soLuTionsS HAVE ALREADY-BEEN  PARTLY USED IN

ROBOTS AND OTHER MACHINES.
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2.30

EVALUATION OF ACTUAL WELDING SPEEDS DEPENDING ON

DIFFERENT SURFACE CONDITIONS

OUR OWN WELDING TESTS HAVE SHOWN THAT THE METHOD OF WELDING
APPLIED, AND THE SPEEDS THAT CAN BE ACHIEVED, DEPEND ON THE
CONDITION OF THE SURFACE OF THE PLATES TO BE WELDED AND TYPE
AND THICKNESS OF THE SHOP PRIMER USED.

IN VARIOUS TESTS IT WAS PROVED THAT SUBMERGED—ARC WELDING
CREATES MORE <“POROSITY THAN SHIELDED GAS AND CORED WIRE
WELDING. ON THE.OTHER HAND WELDING SPEED OF SUBMERGED-ARC
WELDING 1S SUPERIOR. NEVERTHELESS, SUBMERGED—-ARC WELDING CAN-
NOT BE APPLIED IN THIS CASE BECAUSE THE FLUX CANNOT BE KEPT
IN POSITION WHEN WELDS HAVE TO BE MADE ALONG THE EDGES.
FURTHER  INVESTIGATION OF SUBMERGED—ARC WELDING THEREFORE WAS
ABANDONED AND ONLY SHIELDED GAS AND CORED WIRE WELDING WERE
CONSIDERED.

“THE WELDING RESEARCH INSTITUTE” DuisBuRG, IS THE LEADING
INSTITUTE IN GERMANY IN REGARD TO [INVESTIGATIONS OF THE
INFLUENCE OF SHOP PRIMERS ON POROSITY DURING WELDING. 1IN
COOPERATION WITH THE INSTITUTE, THE SHOP, PRIMER RECEIVED FROM

-ASI WAS TESTED AND THE FOLLOWING INVESTIGATIONS WERE

PERFORMED:

* I NVESTIGATION OF ASI®S SHOP PRIMER ACCORDING TO DVS
STANDARD 0501.

I NVESTIGATION OF POROSITY BY WELDING IN CONJUNCTION
WITH THE SHOP PRIMER FROM ASI UNDER DIFFERENT WELDING
CONDITIONS. (ASI ALSO PROVIDED THE WIRES).
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BOTH OFFICIAL REPORTS IN ENGLISH TRANSLATION ARE INCLUDED IN
THE APPENDIX TOGETHER WITH RELATED LITERATURE. IN ACCORDANCE
W ItH REPORT 8434013, THE AVERAGE AREA OF POROSITY OF THE ASI
PRIMER AMOUNTS TO 71 MM2.  THis PRIMER IN PRINCIPLE 1S ACCEP-

TABLE IF NO HIGH-SPEED WELDING 1S REQUIRED. |y ACCORDANCE
WITH REPORT # 8439025, A WELDING SPEED OF ONE FT. PER MINUTE

IS ACHIEVABLE WITH CORED WIRE OF I1/16TH IN., USING CLEANED
BEAMS AND PRIMED CUT PLATES.  IN CHECKING THE ACTUAL
SITUATION WITH EUROPEAN SHIPYARDS, THE FLENSBURGER
SCHIFFSVAUGESELLSCHAFT, FLENSBURG, A GERMAN SHIPYARD, HAS
COLLECTED THE MOST ADVANCED EXPERIENCE WITH SHOP PRIMERS.
AFTER LENGTHY AND SYSTEMATIC EXPERIMENTS, THIS COMPANY HAS
REACHED THE FOLLOWING CONCLUSIONS:

MeTHOD OF WELDING corReD WIRE-WITH

INERT GAS DIAMETER OF WIRE 1/16TH IN.

INERT GAS 40 % CO2, 60% ARGON

TYPE OF WIRE ARcCosARC 55

WELD RADIUS 9/64 IN. TO 7/32 IN.
SHOP PRIMER CHEMULACK—PRIMER E .

THICKNESS COATING 20U +5uU

(@ CORRESPONDS TO APPROX. 0.0254 1IN.)
WELDING SPEED (ALL SURFACES F’RIMED) 24 TO 28 IN. PER MIN.

ENCLOSED ARE THE REPORTS FROM THE ““WELDING RESEARCH

INSTITUTE” DuisBurRG, ON THIS PRIMER TOGETHER WITH ACCEPTANCE
CERTIFICATES OF DIFFERENT SHIPBUILDING CLASSIFICATIONS WITH
AS1 “PRIMER.
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2.31

AS-PER REPORT # 7935104, THE AVERAGE AREA OF POROSITY OF
CHEMULACK-PRIMER E AMOUNTS TO ONLY 6 MM . THE RESULTS OF
TESTING DIFFERENT PRIMERS ARE INDICATED IN FIGURE 8. PRIMERS
FROM ASI AND CHEMULACK ARE MARKED SPECIFICALLY. IN ORDER TO
GAIN HIGH WELDING SPEED UNDER THE CREATION OF ACCEPTABLE
PORES, U.S. SHIPYARDS SHOULD TRY TO FIND IMPROVED PRIMERS.
THIS WOULD AFFECT THE THROUGHPUT AND THE WELD QUALITY CON-—

SIDERABLY.

THROUGHPUT

For ALL PROPOSALS A THRU E, THE THROUGHPUT 1S DETERMINED BY
THE BEAM”S POSITIONING AND WELDING MACHINE ONLY, POS. 1. THis
DEPENDS ON THE WELDING SPEED WHICH CAN BE ACHIEVED.
ACCORDING TO THE SURFACE CONDITION OF THE WORK PIECE AND THE
PRIMER APPLIED, THIS COULD VARY BETWEEN 12 IN. AND 32 IN. PER
MINUTE. THE |INFLUENCE OF THE SHOP PRIMER IS DEALT WITH IN
DETAIL IN THE APPENDIX AND ALSO IN THE PRECEDING PARAGRAPH #
2.30. THE WELDING AREA OF THE BEAM MUST BE CLEANED AND A
PRIMER HAS TO BE UTILIZED WHICH CREATES A MINIMUM OF PORO-
SITY.” 1F THIS IS NOT DONE, WELDING SPEED MUST BE REDUCED.
THE EVALUATION OF THIS PROJECT REGARDING—THROUGHPUT IS SUM-—
MARIZED IN FIGURE 9. THE DESIGN PERMITS CALCULATIONS OF THE
CYCLE TIME FOR A 6 FT. LONG BEAM AND THE ANNUAL THROUGHPUT OF
REFERENCE WEBS, BOTH DEPENDING ON WELDING SPEED. THE EXAMPLE
IN FIGURE 9 IS BASED ON A WELDING SPEED OF 1.5 FT. PER
MINUTE .  THe THROUGHPUT WILL NOT BE LIMITED BY OTHER STATIONS
BECAUSE THEIR CAPACITY CAN BE EASILY ADAPTED TO THE ABOVE
STATION.
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2.32

WORK FLOW, TRANSPORT LANES AND TIMES

ProrPosALs A T0 E REPRESENT A CONSIDERABLE IMPROVEMENT IN
REGARD TO MATERIAL FLOW WHEN COMPARED TO PRESENT EXPERIENCE.
TRANSPORT LANES AND TIMES ARE ALSO REDUCED WITH LIKE JOBS
BEING HANDLED AT THE SAME WORK STATION CONSISTENTLY. T 4
WELL-ORGANIZED MATERIAL FLOW ENABLES THE usE or A MANAGEMENT
SYSTEM WHICH INSURES THE ABILITY TO RECOGNIZE AND AVOID
BOTTLENECKS AT AN EARLY STAGE.
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2.33

DETERMINATION OF STATE OF THE METHOD BY INTERVIEWS WITH
KNOWLEDGEABLE TNDIVIDUALS IN QTHER SHIPYARDS AND
INDUSTRIES BOTH FOREIGN AND DOMESTIC

. PANEL PRODUCTION LINES T

WORLD WIDE THERE ARE MANY PANEL LINES IN OPERATION. USUALLY
BEAMS ARE POSITIONED ONTQO RECTANGULAR PLATES, PARALLEL, AND
EQUIDISTANT TGO EACH QTHER AND ARE THEN WELDED. ONE OF THE
LARGEST PANEL LINES WAS INSTALLED FoR THE INGALLS SHIPYARD IN
PASCAGOULA, MISSISSIPPI, AND ONE OF THE SMALLEST FOR BREMER
VULKAN IN WEST GERMANY. THE EXPERIENCES ENCOUNTERED DURING
THE POSITIONING AND WELDING OF BEAMS ON A PANEL LINE HAVE '
LIMITED RELEVANCE TO A WEB LINE.

STATIONARY PDSiTIDNING MACHINE

THIS STATION IS EQUIPPED WITH A CONVEYER SYSTEM FOR PANEL
PLATES AND A CLAMPING PORTAL WHICH IS RESPONSIBLE FOR THE
FEEDING IN OF THE BEAMS, CLAMPING AND WELDING. THE PANEL
PLATES ARE LAID QUT ON THE CONVEYER IN FRONT OF THE POSI-
TIONING MACHINE AND ORIENTED ALONG THE LENGTH SIDE. NEXT
THEY ARE SENT TO THE POSITIONING MACHINE VIA A DISPLACEMENT
DEVICE. BEAMS ARE TRANSPORTED HORIZONTALLY VIA A GUIDE
SYSTEM IN A FEED TROLLEY, AND TQEY ARE FINALLY POSITIONED ABOVE
THE CORRESPONDING PANEL. THEY ARE THEN LOWERED AND CLAMPED
BY HYDRAULIC CYLINDERS. THE GUIDE SYSTEM LEAVES AFTER
CLAMPING, SO AS TO MAKE ROOM FOR THE WELDING EQUIPMENT.
DOUBLE FILLET WELDING IS 'PERFORMED USING ONE OR TWO TROLLEYS.
FOR PANELS WHICH ARE WIDER THAN 25 FT. TWO WELDING TROLLEYS
ARE GENERALLY USED. IN ORDER TO REDUCE DISTORTION, WELDING

- 55 -



IS CARRIED OUT FROM THE MIDDLE TO THE OUTER EDGE. BEAMS CAN
ONLY BE POSITIONED VERTICALLY. BEAMS VARY IN SIZE FROM 4 IN.
TO 4 FT. 7 IN. HIGH AND HAVE FLANGES UP TO 16 IN. WIDE. THE
USUAL METHOD OF WELDING IS BOUBLE FILLET, SUBMERGED-ARC
-WELDING IN TANDEM OPERATION. DIAMETER OF WELDING WIRE IS
APPROXIMATELY 5/32 IN. WELDING CURRENT IS 780 AMPS. AT 28 TO
32 voLTs. PANEL PLATES AND BEAM EDGES IN THE WELDING ARE
METALLIC CLEANED. WELDING SPEEDS OF 4 FT. PER MINUTE ARE
ATTAINED.

TRAVELING BEAM POSITIONING MACHINE

AS BEFORE, THE PANEL PLATES LIE ON A CONVEYER. THE POSI- -
TIONING MACHINE ITSELF CAN BE DRIVEN AND CAN REMOVE THE BEAMS
FROM A PALLET. THE BEAMS ARE TRANSPORTED, POSITIONED, CLAMPED
AND WELDED. THE TAKE-UP DEVICE FOR THE BEAMS CAN BE ROTATED.
THUS, THE ANGLE OF THE BEAM TO THE PANEL EDGE CAN BE SET AS
DESIRED.

AT PRESENT THERE ARE TWO SUCH PLANTS IN OPERATION. ONE AT
THE AUSTIN PICKERSGILL IN ENGLAND, AND FSG IN FLENSBURG, WEST
GERMANY. THE PLANT INSTALLED AT AUSTIN PICKERSGILL ONLY
POSITIONS AND .CLAMPS THE BEAMS; TACKING IS CARRIED QuUT
MANUALLY, AND FOR SUBSEQUENT WELDING A DQUBLE FILLET WELD
'DEVICE IS APPLIED AT ANGTHER STATION. AT FSG IN FLENSBURG,
ONE BEAM AT A TIME IS PICKED UP FROM A PALLET BY A TRAVELING
AND POSITIONING PORTAL. PRESSING DOWN ON THE BEAM IS PERFORMED
BY A HYDRAULIC CLAMP. BUCKLING OF THE PLATES IS DRAWN ouT
USING HAND ADJUSTABLE MAGNETS. TACKING IS ALSO MANUAL.
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AUTOMATIC WELDING IS CARRIED OUT WITH A SECOND TRAVELING STA-
710&. AGAIN, TWO TWIN WELDING UNITS WELD FROM THE MIDDLE TO
THE QUTSIDE. THE WELDING TECHNOLOGY APPLIED IS DESCRIBED
UNDER PGS. 12. '

PRODUCTION -LINE FOR SMALL SECTIONS A

Two PRODUCTION LINES FOR THE PRODUCTION OF SMALLER SHIP SEC-
TIONS (WEBS AND BRACKETS) ARE KNgWN. ONE IS AT HARLAND &
WOLFF 1IN BELFAST, U.K., THE oTHER AT BREMERBULKAN, BREMEN,
GERMANY. BOTH PLANTS ARE EQUIPPED WITH TRANSPORT TABLES,
ONTO WHICH SMALL CUT PLATES CAN BE LAID IRREGULARLY. BEAMS
ARE CONVEYED BY HAND OR WITH HAND OPERATED MANIPULATORS WHICH
ARE USED TO PICK UP THE BEAMS FROM A PALLET. THEY ARE THEN
POSITIONED VISUALLY AND PRESSED ON WITH THE MANIPULATOR.
TACKING AND WELDING IS PARTIALLY PERFORMED MANUALLY AND PAR-
TIALLY USING THE GRAVITY WELDING METHOD. AS.ELECTRODES ARE
APPLIED FOR WELDING, THE TYPE OF THICKNESS OF PRIMER HAS
LITTLE INFLUENCE.

BEAM POSITIONING AND WELDING MACHINE

ACCORDING TO PRESENT KNOWLEDGE, A BEAM POSITIONING AND
WELDING MACHINE FOR AUTOMATIC PICKING UP, POSITIONING IN ANY
DIRECTION, PRESSING DOWN AND WELDING WITHOUT TACKING DOES NOT
EXIST ANYWHERE IN THE WORLD. -
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3.1

3.2

SECTION THREE

COMPUTER SOFTWARE FOR THE SEMI-AUTOMATIC WEB LINE

INTRODUCTORY NOTE |
THIS SECTIbN PRESENTS SOME REQUIREMENTS FOR THE COMPUTER

SOFTWARE THAT MUST BE DEVELOPED AND MADE AVAILABLE TQ SUPPORT
THE SEMI-AUTOMATIC WEB LINE. THE SYSTEM THAT IS ENVISIONED
WILL PROCESS THE REQUIRED DATA AND, THROUGH AN INTERFACE,

DRIVE THE SHOP MACHINES (CNC-DNC), OPTIMIZING PLATE CUTTING

EFFICIENCY TO MINIMIZE SCRAP AND MAXIMIZE SHOP LOAD.

COMPUTER-AIDED DRAWING SYSTEM (CAD)
THE COMPUTER-AIDED DRAWING SYSTEM WILL DAILY CREATE DETAILED

DRAWINGS. THESE DRAWINGS WILL BE MADE WITH THE AID OF THE
COMPUTER GRAPHIC DISPLAY SYSTEM THAT WILL BE MODIFIED TO MEET
A PARTICULAR YARD'S NEEDS. THE GRAPHIC SYSTEM WILL UTILIZE A
MASTER FILE AS STANDARDS DETAILS THAT WILL BE PASSED TO THE
WEB LINE MANAGEMENT SYSTEM, WHICH IN TURN WILL FEED BACK
INFORMATION TG CAD FOR THE ACTUAL ROUTING AND PRINTING OF THE
DETAILED ORAWINGS. THE PRIMARY 0BJECTIVE oF CAD IS TO OFFSET
ANY MAJOR INCREASE IN THE ENGINEERING STAFF TG PROVIDE THE
DRAWINGS AND OTHER DATA IN A TIMELY MANNER. -
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3.4

WEB LINE MEASUREMENT SYSTEM (WLMS)
THE PURPOSE OF THE WLMS IS TO AID IN THE SCHEDULING AND

OPERATIONS OF THE SHOP. ’TQ ACCOMPLISH THOSE PURPGSES, TWO
MAJOR INPUTS MUST BE PROVIDED. THE FIRST OF THESE IS A FILE
OF DETAILED DRAWINGS THAT WILL BE PRODUCED 8Y CAD. THE
SECOND MAJOR INPUT IS THE MASTER SCHEDULE (WEB PROCESSORS).
THE WLMS WILL USE THESE TWO MAJOR SYSTEMS OF INPUT, AND OTHER
PRELOADED SYSTEM MASTER FILES, TO SCHEDULE WORK THROUGH THE
SHOP. THE OTHER SYSTEM MASTER FILES WILL CONTAIN DATA ON
EACH OF THE MACHINES IN THE SHOP: E.G., LOAD CAPACITY; MAXI-
MUM SIZE; AND OTHER SPECIAL INFORMATION REGARDING EACH ITEM.
THIS SET OF FILES WILL ALSO CONTAIN A CATALOGUE OF EACH
STANDARD THAT IS USED BY THE SHOP. THE WLMS WILL ALSO PRO-—
DUCE INFORMATION ON DAILY MATERIAL REQUIREMENTS, ASSEMBLY
MARKING INFORMATION, FINAL DISPOSITION OF COMPLETED WORK, AND
A SHOP STATUS REPGRT. ONE 0BJECTIVE OF WLMS IS TO ALLOW FOR
THE CONCURRENT PREPARATION OF: SHOP PRODUCTIONS SCHEDULES,
MATERIAL SCHEDULE REQUIREMENTS, WORK STATION LOADINGS, AND

'MORE. ANOTHER OBJECTIVE OF THE.WLMS IS TGO CONTROL THE STORAGE

RETRIEVAL, AND SIGHT DELIVERY OF PALLETIZED COMPLETED WORK
PIECES WHICH HAVE BEEN PRGODUCED IN THE‘SHUP.
COMPUTER_NUMERICAL CONTROL (CNC)

THE MACHINE CONTROL COULD BE MICROPROCESSOR-SPACED, PRUGRAM—

ABLE COMPUTER NUMERICAL CoNTROL (CNC), WITH DIRECT NUMERICAL
CoNTROL (DNC) CAPABILTY THROUGH TWO INTERFACES. ALTHOUGH

CAPABLE OF LOCAL DIRECTION, THE NORMAL MODE WOULD BE THROUGH

A DIRECT LINK TQ THE APPROPRIATE COMPUTER CENTER.
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4.1

4.2

SECTION FOUR'
ADVANCED RESEARCH AND DEVELOPMENT

e e P A AL L LN LA LN

INTRODUCTORY NOTE

DURING THE COURSE OF THIS STUDY, AREAS WHICH OFFER GOGD
POTENTIAL FOR éIGNIFICANT PRODUCTIVITY GAINS WERE OBSERVED,
AND WERE RECOMMENDED FOR THIS SECTION, WITH THESE SUGGESTED
SELECTED TOPICS AS MERITING ADDITIONAL INVESTIGATION.

MACHINE-COMPUTER INTERFACE

PRESENTLY, SUBSTANTIAL EMPHASIS IS BEING DIRECTED TOWARDS
CAD/CAM IN QUR INDUSTRY. FROM A FACILITIES POINT OF VIEW,
COMPUTER-DRIVEN MACHINERY OR COMPUTER-DRIVEN SYSTEMS REQUIRE
RESEARCH IN INTERFACE. THERE ARE MEDIUMS AVAILABLE THAT PRO-
VIDE COMPUTER-MACHINE COMMUNICATION. ADDITIONAL RESEARCH IS
DESIRABLE IN THE MATTER OF COMPATIBILITY REQUIREMENTS OF THE
MACHINE CONTROLS, SYSTEMS, INTERFACE, AND MAIN FRAME COM-
PUTER. '
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SECTION FIVE
ALTERNATE PLANS AND DRAWINGS

IN THE COURSE OF THE STUDY, FIVE PLANS WERE DEVELOPED, ALL OF
WHICH MEET THE DESIGN CRITERIA AS TO THROUGHPUT, AND PLAN. A
WAS SELECTED AS THE ONE HAVING MOST MERIT. PLAN B IS THE
MOST SIMILAR TO PLAN A IN THAT IT PROVIDES FOR CUTTING OF WEB
PLATES ON THE WEB PRODUCTION LINE, AS OPPOSED TG THIS OPERA-
TION BEING PERFORMED ELSEWHERE IN -THE SHIPYARD. PLAN B DOES
NOT, -HOWEVER, HAVE PROVISIONS FOR INSTALLATION OF FACE PLATES
ON THE WEB #RAMEs, OR FOR THE INSTALLATION OF BEAMS AND STIF-
.FENERS ON THE BACKSIDE OF THE WEBS. ON PLANS C, D3 AND E
PREVIOUSLY CUT WEB PLATES ARE DELIVERED TO THE SAWL, INDIVI-
DUALLY 6RIENTED, MARKED, AND FINISHED IN MANNERS SIMILAR TO
THE SEMI-AUTOMATIC OPERATIONS OF PLAN A AND B. ON ALL PLANS,
EXCEPT -PLAN E, THE WORK PIECES TRAVEL DOWN THE PRODUCTIGN
LINE(S) TO THE WORK STATIONS. ON PLAN E WORK PIECES ARE
PLACED AT MANY LOCATIONS ALONG THE PRODUCTION LINE AND THE
WORK STATIONS %RaysL TQ THE WORK PIECES. THERE FOLLOW
DRAWINGS OF VARIQUS TYPICAL WEB SECTIONS, AND FOUR LAYOUT
DRAWINGS, ONE EACH FOR THE ALTERNATE PLANS B, C, D, AND E.
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SECTION SIX

APPENDIX

REPORTS AND STANDARDS

TEST REPORT No. 8434013
TEST REPORT No. 8439025
DAST Cape oF PRAcTICE 006
DiRecTIVE DVS 0501 (MARCH 1976)
TesT REPORT No. 7935104
ApProvaL LrLoyp's REGISTER.OF SHIPPING
APPROVAL GERMANISCHER LLOYD
APPROVAL AMERICAN BUREAU OF SHIPPING
ApPrROVAL DET NORSKE VERITAS
TECHNISCHES MERKBLATT CHEMULACK
TYPICAL WEB AND BEAM DRAWINGS
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SCHWEISSTECHNISCHE
LEHR- UND VERSUCHSANSTALT DUISBURG (374

DES DEUTSCHEN VERBANDES FUR SCHWEISSTECHNIK e. V. |E=
41 DUISBURG 1 - POSTFACH 10 02 01 - BISMARCKSTRASSE 85 - FERNSPRECHER (0203) 353055 |h

= Stoatiich enerkanat als Ausbildungs- und Prifrielle fiir SchweiStechnik —

Test report No. - 84 34 013

. . Oxytechnik'
Client: ‘ Frankfurter Str. 10 - 14
6236 Eschborn 1

Reference: Testing the tendency to porosity
: in accordance with DVS-Rule 0501,
edition March 1976

Designation of the shopprimer: Webline/Primer Interplate 8
o - (NQA 200)
" Characteristic pigment—base; Zinkstaub
Characteristic vehicle-base: Ethylsilikat

——

1. Chemical Composition of base metal and welding wire

h)

%
¢ Si Mm-| P | s
Welding wire - 0,098 | 0,81 | 1,47 | 0,014 | 0.010
Base ~ | 12x'50|0,09 | 0,22 | 0,42. | 0,017 | 0,019
metal . ' ot
- 20 x 80/.0,08 | 0.23 | 0,357 | 0,014 | 0,020
Welding wire: " SG 2, DIN 8559

Base metal: C 10, DIN 1652




Sdmeiﬁtad‘l;iisdw Lehr- und Versuchsanstalt Duishurg:

des Deutschen-Verbandes fir SchwaiBtedinik e.Y.
« Stuettich anerkaast ais Aushildungse vad Prifetolie (ie Shweiledizik =

Emﬁapﬂ Oxytechnig, Eschborn

9. Dry-film thickness

. e .

Datum 25 .05.88

Measure- * First Iast

ment No sheet - sheet
1 22 ' 19
2 21 22
3 23 23
4 23 20
5 22 22
6 23 23
7 21 22
8 20 23
9 21 .22
10 23 22

Average - o

alue - 21,9 21,8

Total .

sraraee ties

Measuring instrument: Permascope (magnetic-inductiv)

Blatt
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SchweiBtadinische Lshr- und Versuchsanstait Duishurg
des Deutschan Verbandes flr SchwaiBtecinik o.Y.
= Sewttich mmm«mmmmk -

Empfanger Oxytechnik, Eschborn

3. Resulf of testing

Daum 22.05.84 ahg

Specimen- Number of Total area of |mean area of a
No. pores pores single pore
‘n F (o) F/n_(mn?)
1 41 70,72 1,72
- 2 31 59,50 1,91
3 23 30,28 1,31
4 26 83,66 3,21
5 38 59,59 1,56
6 28 96,72 3,45
7 37 82,05 - 2,21
8 37 86,34 2,34
Average 32 71
value - ¢~ ' 2,2
1).
Cc. L. 16,7 24,7 23,9

1)_0. L. = Control limit of the average valué on the 95 % - level
related to the average value (%).

At the present state of knowledges the total area of pores "F"

'is the best predicating value.

The mean total-area of pores is:

The testing laboratory keeps a8 column diagramm in which continuing

all test results (mean value of total-area of the pores) are
reglstered The diagramm is cbtainsble at the testing laboratory.
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SchweiBtachnische Lehr- und Versuchsanstait Duishurg
des Dautschen Verbandes flr Shwsiltechnik o. V.
= Seatiich tserkanat tis Sinagse ved Prifureiie fie Schwaibiechalk =

Empfanger Oxytzéhnik. Eséhborn Datum 22.05.84 Blatt

- 4, Declaration

The above testing were carried out in accordance with the DVS-rule
0501, edition 1976. The determinations of this rule were observed.

The application of this rule gives a inpractical, intensiv porosity.
Because of differentiability and reproducebility the intense porosity
is necessary for testing.

Duisburg, 22. Mai 1984 v
‘Heu./Gh./Kit. T




SLV Duisburg
(Welding Research Center)

Investigation report no. 84.39 025

Ordered by: OXYTECHNIRK Gesellschaft fiir
| Systemtechnik mbH
Frankfurter Strafe 1o0-14

6236 Eschborn

Compiled by: Herr Dipl.-Ing. Lehmiler

An investigation of pore tendency during welding over an
American shop primer using different inert gas wires.

Procedure

Tests were carried out for the client to determine tendency
to pore formation during welding over the American shop primer
"Webline/Primer".

The aim was to ascertain the maximum possible speed at which
fillet welding can be performed without the formation of an
unacceptable level of porosity.

In accordance to German standard procedure, /1, 2/ only shop
primers whic¢h have been tested in compliance with the DVS
standards /3/ for pore formation during welding, and where
the total pore area produced does not exceed 125 mm » may be
used in steel and ship building, subject to acceptance.

The investigation of the "Webline Primer™ in accordance with

these standards produced an average total pore area of 71 mm

for an average coating thickness of 21 thereby proving it
to be a suitable primer. .

Report no. 84 34 o13 of the SLV in Duisbuig.
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Following this, tests were carried out under realistic
conditions, to find the maximum possible welding speed.: The
tests were carried aut in accordance with DASt standards

co6/1 and 2/, i.e., double fillet welds were performed in the

tests - as in the sketch below.

In each case an a-measurement of 4.5 mm = 11/64" was maintained
' The test sections were made from hot-rolled wide flat plate

s section

St 37-2 to DIN 592c0.

The. upper surface of the sections to be joined had been
treated in varying ways.

1.
2.

3.

"Section A and section B shot-blasted.

Sectiocn A shot-blasted/ Section B shet-blasted and
completely coated.

Section A shot-blasted and coated/Section B shot-blasted.

After coating, the treated areas took 1o days to dry.’
The coating layer measured 25 § on section A (+ 5 ).



-Section B was .coated with a layer of 40 - 50 p, in order to

simulate the thicker layers on plate edges that occur under
normal working conditions.

The company OXYTECHNIK provided fdur inert gas wires for
the tests.

Wire A: Solid wire; ¢ 1.0 min, type: 85 Company: Alloy.Reds Div.

Wire B: CO; cored wire; ¢ 1.2 mm; type: Nittetsu SF-1
Company: Nippon Steel Welding Products.

Wire C: CO, cored wire; ¢ 1,6 mm; type: TM 711
Company: Tri Mark.

Wire SG2:German standard wire

Welding was carried out by machine in horizontal welding
position. Power supply was available in the form of an AEG
rectifier (LEG 500 K).

Welding was performed with a torch directed against the
finished part of the joint (tilting angle: 12°).

Since the inert gas method exerts little influence on pore
formation for welding over of production coats /4/, all
welding was carried out using CO,.

On completion of the .double fillet welds, sections A were
sawn up (see sketch) and f£inally the test sections were
broken. Pores caused by the coats (mechanic pore formation)
always lie in the median of the seam,. because of.the
solidification effect.

In each case, it was possible by exerting force, to bring
about a fracture along th;s surface. The fractured areas were

_then enlarged to 1o x their normal size and projected onto

a screen, so that the pore area could be measured.

i
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Results

The findings are listed in the following table, and some
results are documented with pictures. Each fractured area
shows a representative section from a 400 mm = 16" long seam.

The aim of the investigation was to meet the requirements
of the DASt standard co6/1/, i.e. the average total pore
area produced in these work simulations should not exceed
4 % for dynamic or 7 % for static load.

It proved impossible to fulfill these requirements for
primed section B (45 °). For all four inert gas wires the

average pore area was more than 1o % with welding speeds
of around 30 cm/min = 12"/min. ' :

The maximum welding speed at wﬁich pore area was lower than
4 % emerged for the solid wire A (¢ 1,0 mm), welding coated
sections A and uncoated sections B at a speed of 3o'cm/min

= 12" /min.

Figs. 1 and 2 show the penetration and view of fraction on

test No. 31 from these series. The fact that emerges from -

.welding uncoated plates is that an a-measurement of 4.5 mm

= 11/54" with the 1.0 mm solid wire cannot be achiéved at
speeds greater than 40 cm/min = 16" ‘min.

The maximum possible welding speed with 1.2 mm solid wire
for welding of coated sections A and uncoated sections ‘B
was approx. 32 cm/min = 13"/min. It was possible to perform
welding at a speed of So cm/min = 20"/min on uncoated plates
with an a-measurement of 4.5 mm = 11/64".

Figs. 3 and 4 show the penetration and view of fraction of
test No. 30 where there was an average pore area of 2.6 %.



With CO; an unusually large amount of spatters was evident;
both during welding using 1 mm thick and® 1.2 mm thick solid
wire. This makes it almost impossible to weld seams longer
than 500 mm = 20", because spatters in the nozzle prevent
further gas flow.

Using the 2 cored wires, considerably less spattering occured.
As to pore formation, however, the 1.2 mm cored wire failed

to produce a better weld than the 1.2 mm solid wire. This

is because slag formation in the weld pool has an adverse

effect on the degassing of the molten pool.

During welding speeds of 38 cm/min = 15"/min a pore area‘

of 8% on average. was produced. Plates without primer were

welded at a speed of 5o cm/min = 20"/min for an a-measufement

of 4.5 mm'= 11/64". Figs. 5 and 6 are a reproduction penetration
and view of fraction of test no. 3o. '

The 1.6 mm cored wire also achieved a speed of approx. So cm/
min = 20"/min in tests on unprimed sections. Pore formation
could only be reduced on primed section A by reducing the
welding speed by approx. 30% to about 35 cm/min = 14"/min.
Using the 1.6 mm cored- wire an improved cristallisation is
achieved during welding due to the lower penetration, and
this in turn produces better conditions for degassing. However, -
slag formation still has an adverse effect on degassing.
Porosity was less in test seams using cored wire for welding,
but. this is considered to be typical for fillet welds using
cored wire. .

Figs. 7 and 8 show penetration and view of fraction for test
No. 26.
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Conclusion

The investigation proved that fillet welds can be made

on unprimed plates .(1o mm) at a speed of about So cm/min =
20" /min for an a-measurement of 4.5 mm = 11/64"

For a primed section A with a coating thickness of 25u, the
welding speed during welding using 4 different inert gas
wires had to be reduced by about 30% to prevent an
unacceptably high level of porosity, i.e. a pore area less

dolamee AQS 3
WddQQdd TD  hdd WS

The most favourable results were achieved using cored wire
= 2% T assmem = sesmeco

welding, because an unusually large amount of spatters was

caused when solid wire was applied.

This meant, for the necessary welding parameters, that®it
was impossible to weld seams longer than 50 cm = 20",
without cleaning the gas nozzle at regular intervals.
Spatters may, however, be reduced by applying mixed gases

rich in Argeon, instead of CO;.
Should the coating be thicker than 25u, it is impossible to

Whilst the double fillet weld test sections were being
prepéred, the section B was placed on top of the section A
(without pressure). However, since the pressure of the
pieces to be Jjoined exerts a great influence on porosity
when shop primers are concerned, it is likely that greater
porosity will result practically than emerged during our

investigation.
This might occur during the welding of webs with the beam

positioning and welding machine. In this event, there is

increased area pressure of the beam upon the cut. plate,
in the area of the pressure piston.
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Bild 1 und 2:

Figs 1 and 2:

Einbrandform und Bruchbild zum Versuch 31;

Draht - 9 = 1,0 mm (Massivdraht),

I = 235 A, Ug = 27 Vv, s = 33 cm/min; a-MaB=5 mm
Porenfldche = 4,4 % : '
Penetration and fraction area in test no. 31.

Wire ¢ 1.0 mm. (Solid wire).

Pore area = 4,4%
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Bild 3 und 4:

Figs 3 and 4:

Einbrandform und Bruchbild zum Versuch 30
Draht - @ 1,2 mm (Massivdraht)

Iy = 250 A, Us = 27,5 V; s = 25 cm/min,
a-MaB = 5 mm, Porenfldche = 2,6 %
Penetration and fraction area in test no. 3o.
Wire ¢ - 1.2 mm (Solid wire).

Pore area = 2.6%
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Bild 5 und 6: Einbrandform und Bruckbild zum Versuch 32,
Draht - @ 1,2 mm (Filldraht)
; Is = 340 A, U = 30V, s = 42 cm/min
a-MaB = 5 mm, Porenfldche 6,5 %
Figs 5 and 6. Penetration and fraction area in test no. 32.
Wire ¢ 1.0 mm. (Solid wire).
Pore area = 4.4%



Bild 7 und 8:

Figs 7 and 8.

Einbrandform und Bruchbild zum Versuch
Draht - @ 1,6 mm (Filldraht)

IS = 280 A, US =29V, s 34 cm/min,
_a-MaB = 4,5 mm

Porenfldche 3,4 ¢
Penetration and fraction area in test no. 26

wire = ¢ 1.6 mm (Solid wire)

26
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. Notification by the Federzl XNinister of
Lzbour, Fonn = III b 4 - 3745 81 - 3874/73 of

1/2/15178

(kiK-values 1978 - t“*eshol& l:.m.t value of toxic

sabsta:xces)

Regulations for cozbustible liguids (VbF) of the regulations for prevention
of 2ccidents V=G 23 of trhe Ezuptverband der gewerblichen Berufsgencssenschafien

Regalations for sork zzteriels

4)

1.4 Ozher stazncéaxds

DT 4673, Sheet 1l Deter=ination of surface roughness parameters P‘a.’ Rz, R:a.z

DLV 4759, Fart 4 Rous==ess cozparison specimens

=N 12 230

-t ammb

N
i

with electzic stylus instruments; Basic data.

2)

Ce=zrol (quality control) of construction materials,
somstrustion coxponents and construction designs;

F2z=rzi grinciples 2)

!

=2zs=-2ut test on paint coatings and ‘similar

Zzstizg ol paints and varnishes and similar cocating

=esizls;

L'=_".':.:'el terncdings tust on paint coatings and similar

coaiinss,

3 ) To be obtzined fro= Deutscher Fachschriften Verlag Braun Gzbd & Co. XG,

wiestalen

4)po ve obtzined fro=

nns Verlag, Cologne

\
3;
£
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2 Shoz omizers

It is tre fumction of the shop primers in accordance with DI 55 928, Paxt 5,
to protect st=uesural steel coagonents during tré.nsport, storage eand machiaing
in tne oezaufacturing worxs froa corrosion. They are applied using special
shop prizer zzterials in continuous automatic plants where.cleaning with zorasives
and spraying take piace. Shop pricers are not prize coatings for peints. Zowever,
after careful patching they =2y be eccepted as part of a prime coatins.

2.2 Genersl requizeronts

2.2.1 Recuire=ents =ade on shod crimer paterials
Shop pzimer zaterizls nust e of.a quality such that the requirecents cade on shor
p'"""s s=giucaé I{roa thes , as specified in DIX 55 928, part 5, draft Segtezter

> dram -

1678, s2¢zion 3.1l.1, aT= fulfilled and correspond to the provisions oa lzhour sal=ct

weabone oResmcmw

Arzi='=z=samgr towasis tose forzation must be tested and controiled according to
G

by a2 competent authority according to section 3.

2.2.2 Za-ui=e=an<sz o th2 guriace 19 be coated

-, - e - wes v

(1: Tzz megmized gszmizzi e 21 of cleanliness of the steel surfsce (see DI

33 223 gz== L, s2lls 1) will cepend on the shop primer materials used aad on -ko
gxoesTsi sooTosios 3TTEssEeS of the coaponent.
{Z, Wiz itzme=zsw=g rzsze-to-valley height, the pore formation during overweldinz

S ==z gke= —imz= 2izsniszhes,®ailst the corrosion protective elfect detexiozzzes.

T2z 3ZoT =I=ED —===lEl
s -

Th2 =2zt S zZ, accozdingz to DIN 4768 part 1 should therefore ke Tetwss
6.3 2== 2.3 ;= (s=2= I 4763 pa=t 4). R, is tested in general by visual and

fanai asmmz=S=q= Fiez zzrTozTiate roughness comparison specimens (see also

TSulI fITem-s

mame ==z

IV 53 333 === 2, seczion 5.2).

2.2.3 Zezmizzzenze z=ade on the shod vrimers

(1) 7=z shicrress of the déry layer should be betreen 15 and 25 pz.
(2) Tha szop pzizex cust essure corrosion protection under norzel conditions of

2 coz=osion siresses over the period of zenufacture - but for 2 mimi—

pe:ioi of 3 zonths - unless otherwise agreed between mznufacturer end processcr.

(3) Tae ainesive strength of the shop primer on steel - as measurad by the cIoss-¢

test acco=dins to DI 53 151 on sheets with a test layer th:.cf.ness of the éry 1lzaye

of 17 to 20 +5 pa - cust reech the characteristic value Gt O. _In the deterzizaiio
of the bending st"°n5t'1 #ith the same test layer thickness , a.ccordm,s to DI 53 L

usin; a test c=2ndrzel éie=ater of 16 rm, no cracking or pceling of the shop prizer .

should occur, . .



B RN

(\—j. —
I
Gpeon — -

——
]

W/

—

e J

- —
e .

few wa @ l ‘:

2.2.4 Peguireszents =3ie oa :ize welding processes, weldings filler metals and ;

- auxilizzy =materizis, N ) P

Velding processes, weldinz filler metals and auxiliary materials also exeocize ;

an influence on the tandency tosazds pore forcation duxing the overweldins of sggézi
They have to be selected by the welding undertzkings; their suitability is %o
be checked witair the scope of the extended proof of competence of the undertaxing
(see section 4.2). ' ) ' )

2.3 Atplicztion of tke shoo ozizer materials

(1) The coating czy only te carried out by undertakings having at theix» disposal
skilled pezsonnel, suifzdle continuous automatic plants for the cleaning wita
eb=zcivee ans szTzzins together with the apprepriate testing equip=ent.

2) Ttz esating skz2ll <ak2 place directly following the preparation of zhe ;*

~~

susTzz22 ané i= sucxz 2 zznmmer that the thicknesses of layer according to seciion
.2.3 {3) a=2 zzinzai==é. . . i i
A

,

\ Tz Sslliowirns szzczcoteristics in particular must be checked end recoxzied:

® Tzras whismezzzzz zzasurszsnts every working day)

Mea =zos=3s =212 bz yoeserved at least during the guarantee period and

suI=s<Tsi o= =

- -
- -

(&) Wzs= =ollizg stocz caztsé with shop primer is ordered,suitatle acrengesczenis re-

grrii=s ti2 sxtect2i coTTosion stress and the planned welding processes eze to be

zaie ¥itkh zza2 suidiies conserming
* reguizezazts zzde oa the cozting surface (level of cleanliness, peek-to-valley.

L

shoz rTizer caterials

* tricimess of shop prizsr lzryer within the scope of section 2.2.3 (1)
* extent and demarcation of the intermel control witkin the scope of
section i.3.1 (1) exd (3). o

» woitten docureatation (records) to be sent with g oda.
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3 Quality assurance of the shop primer materials:

3.1 General

The quality assurance shall be in conformity with DIN 18 200.

3.2 Re~uirecents cade on the shop orizer materizl zsnufacturer

r materials to be used within the scope of the

Undertskings manufacturing shop price

present Code of Practice must have at thei dist
of the shop primer aﬁ&liiéo the skilled workers required.

d to a first test and to sn internal and

r disposal suitable equipment for the

o>

prepazation and testing

The undertakings shall be subjecte
extermzl routine control of their shop primer materials.

3,3 Fizst test

(1) Tae fizst test is to be carried

+=g =a+ezizl by the competent testing authoritjes (see foct-notes 5) and 6)). The

reczsss szadl be ascadpanied by the technical data-sheet.

out at the request of the renufacturer of

(z) Tzs Sizst tess co=pTises ¢
ct=z identity of the shop primer material asainst the technical

=zet (gp2ziz=s= in Apgendix 1) figures 3 - 105,

~=t === =apdancy towazds pore formation according to
6)

73 23ie of Fzzztize 05015,
)

# ==z =<z3==r 2f =2 LiK-values - threshold limit values of toxic sm:sta.ncesé.

]
('}
ol
"
]
[

« <0 be sum::arizqd. in a test certificate which shbuld. contain

(3) Tze z=s=iis e

- wad
saiomi=r izze (specizen see Appendix 2):

» tos= cartificzse to the exaninstion TepoTrt NOeccecses.

# desigzatica of tke SROP primer paterial (result of identity check)

* waléing fillex matal used,
» gtase=sat confirming that the test hdas been carried out in accordance with
the rales of the DVS Code of Practice 0501.

* indicatisn of pean total pore area )
ot .

& results of gas detection tests (at present CO, CO,, NO, NO,, COClz).

5) Co::.z'ete_nt testing authogities_a:e at present:}PA Darmstadt; VP4 Dortound;
2t Berlin; 1P4 Baden-Virttemberg,Qtto-Graf-Institut, Stuttgert; landesgewerbe—
anstant Bayern, llirnber simerkstoffpriifant der Freien und Hansestadt Eanburg

6) Cozpetent testing authorities are at present: Schweifitechnische Lehr- und
Versuchszastalten (5LV) Berlin, Duisburg, Hannover, Llannheim; Versuchsanstalt
fis Stakl, Holz und Steine der Oniversitdt Karlsruhe; Landesgewerbeanstalt

_Bsyemn, KimEerg. -
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(4) Suitable shop primer paterials are those with a mean total pore area £ 125c=” .

detercined according to DVS Code of Practice 0501.

—

T

-3,4 Routine control

-—
vl

3,4.1 Inteznel control
The meaufacturer of the material shall determine and record for egch bdatch

T

the Chardcteristics specially marked in the Technical Data-Sheet. :

3,4.2 External control

———
:

The external control shall be carried ocut in general by the authority ~ho has
perforzed the identity check.

.(‘ -
N
./

. ‘Tt sh2ll comprise checking of the proper perforzance of the internal control,
' 5 gni chacking the ideatity of the shop primer material, I¥ zust take place at leas-’

once anmu2lly end te confirzed in writing..

l 5.5 Izzzing on deliverw of shop orirer materisls :
{- {(3) Tsllewizmg & sucsessful first test and conclusion of the external control
2s—aszznt, the Fsilowing data are to be indicated on the package (drunm) so es

-t ’ —— — o S s
22 =5 25 2zntTols

—_———
ol
(1]

» Zzzosiziiz of ==z pzocuct (pToduct no.,if available)

P Vewmess's aumccag-
S m—y o W . -

—— e

®* ==z o azmezm=: =satrol authority
* S22 ra. ' _ _ . .

- =~ -~ N R .
» DNe=a S mmmeeSa mamnen v
—— b

23923 92 Z=EDOlZ2CN

(2) Tre test certificate and the proof of external control shall be made

——
b i

evailztle to the rTocessor on request.

,
!

4 Su2lity assurdnce of the overmelding of

T H
| NEE—

4,1 Recuirements cade on the steel construction undertakings

U (1) Undertakings overwelding shop primers must have at their disposal an N

appropriately extended "Comprehensive form of proof™ according to DI 4100 for
b the intended fields of application, shop primer materials, welding processes L
| . ) " N ? puiel— 1 P .

and welding filler =mctals. To this end a works test is required,

(2) The skilled welding engineer entrusted with supervision of the. rnelding L
- edditional - :
according to DIN 4100 Supplezentary sheet 1 has to provide /progfav:ithin the

! ' scope of the works test (see section 4.2) of adequate ability for the overweldingy:®




L of shop primers.He shall be responsible for the taking of the raquirai wetk test
sa..ples according to section 5 and for the quality of the weld:.ng work.

i
I
bu ‘4.2 Works test, troof of competence

b (1) The application for the proof of competence, or rather for the ext&'z::s:i.m'zJ shall

- be zade to the authority competent for the "Comprehensive form of proof™ acscording
i to DIN4100. The execution of the proof of competence shall take place in
6)

|
L consultation with one of the authorities mentioned in foot-note .

(2) This works test is to be carried out‘a.ccording to the standard principles of
the approved testing authorities. It shell extend over the )

- *.opersting equipzent and ayparatuses

Y * persornel requirecents
o * wmork <esi sacples; their prepa.rat:.on, testing and evealuation according

¢ to s::eci::aa. in Apzendix 3
reguizad wxithin the scope of th:.s Code of Practice.
' (3) T=z zas2lis of the works test shall be recorded 'in a test report which must

imzicie ths followizs itezs of information:

52211 form the basis for the extension of the "Comprehensive

* ty azs-opriate entries in the -line “"Limitations, extensions” of

thae cexsificate.

{ 4.3 Soutine control
(: Po assuse consistent quality of the welds during construction, a routine control
U by intermal and external control bodies in accordance with DIN 18 200 is required.
o 4.3.1 Internzl conirol -
L

(1) During the coating work neasurements of the coating thickness are to be

i carried out daily; see also section 2.3 (3) and (4).

) (2) Du.rmg the current steel construction work, test sa.n.ples according to section
P 5.2 are to beé prepared, tested and the results recorded according to the specimen

in Apg,e:zdix Je

Tke extent of the work test sa..;ples is to be fixed so i.n, consulta.tlon. nth the
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externzl control Authority accoxding to section 4.3.2, that the actual ranage
of 'a.ppiication of the works is included end can bte adequately assessed. In eny

case, 2 wofk test sexple sn2ll be prepared at least once every 4 weeks,

(3)The records must be preserved and presented to the external cantzol authority

on rejuest. .

4.3,2 Zxtzrnzl contrcl

(1) The externzl contzol shall be carried out by the authority competeat fox
the "Coapsehensive forz of proof", The authority must satisfy itself at least once

annually by a randoz test of the proper performence of the intermal cont=vl,

(2) Tze scope of the externzl control has to be increased if defects in the
intezmzl coztrol zx2 discovered. In the individual case special arrange=csnis

g2y be =232 with the client.

4.4 Czi%*eziz for th2 zssesszent of the gualitv of the weld
1) It sz=ll 22 cozsiiezed that proof of adequate quality of the welding fox the

goz=zTTastizs Z=s t:zan srovided if the percentage pore area A deternined in

_stRITmREIiz= o
<= woTk @St s=oziss 2cconding to specicen in Appendix J corresponding to
gz237iz= 3,3 sampliszs wiiz the following condition:
A

& T iz 23zpszz=Ts with predozinantly static loading

£ &% iz =s=pcz:z=ts with not predominantly stetic loading;

<=2z Z=2c sziu2 is based on the assumption that the appearance of the .
S=z2T==2 sic®s zo chains of pores (accumlations of pores .with pore
&istzzze S zcre diaceterx di according to section 5.3 (2)). Such

exzsziionzl cases reguire a2 special agsesscent.

5 Pxinsizles for the wmiform prevzration, testing and evaluztion of

tha w3rz test sa=tles

- 541 Gemaz=zl

Fillet zelés behave far mose unfavourzbly in respect of possible pore for=ztion-
during the overweldinz of shop primers then butt welds. For this reason the
exaxzirztion and evaluztfion of pore areas in the weld is carried out dn wisk test

sazples with fillet welds
5,2 Prezaration ) )

(1) Voziz test sacples shall be prepared under normal production conditions

(in particular otservation of the welding paraceters) by welders enﬁloye’d in

constriction work using ithe shop primer materials, the gelding processes end
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-(2).§he sanples should te taken as far as possible from the rolling siock used
(fesidual pieces rezziring); eny edditionas required should be allowed for
in the plaaning stase. If thig is not possible test specizens attached to the

component or else szaples fabricated under icentical conditions are ta te
used.’

(3) The sheet thicimess should be between 12 end 20 mm unless different
_thickness ranges sre psed prsdominantly in the coastruction work. The sheets
are to be cleaned by atzzsives, coated and trimmed (by shemring, flame-cutti=ng
or sawing) as in nor=al coastruction work.

(4) Shzpe end dizansions.of the work test sample as shown in figure 1.

By‘;":i'-.“‘ Eé':s: test sa=ple 211 the forme of weld listed in DIN 18 800 pert

tatle 6 zze consiézzed to be covered as well, If in the course of the con-
stzuction wozk welis fhave to be carried out, for which a substentially less
aTouszile Tamdvigus wiith regard to pore formation must be exrected, :he

833==>--izza sa=zl2 Trrss aze to be selected in consultation #ith the exterzzl

D g

esz=Toal zmemaricy.

_ Figare 1 Double_ flllet weld - rork test_sample £d12~351ons in =)

a ...v21d

Beoss2é52 of web
Cees.¥elding éirection
Q....inizizl piece
Cieootest piece
fee..end piece

* wed and flange cozted on both sides

* fitted edge of web s sheared,sawn or flame-cut, uncoated or coated
a.cco-d.:m° to construction conditions.

# peld fillet welds <:>and (:)ln the sp801fled sequence, smngle-pass, in horizont]

position
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» produce groove 3 6 m after welding
. ;Ll,fl2 leagth of test sieces (evaluation distences)
# jnitial and end pieces not to be evaluated.

L}

(5) The work test sazples shall be produced in the following dizensiocns

accoxding to welding process (see figure 1):

a) cenual end sezizutozztic welding processes:

lencth 230 o=
initial piece a® 60 =a
end piece ba 40 =

b) fully autometic welding processes:
lengzh %8620 ==

initial piece 24239 =

eni ieze bxli0 =
5.3 Tzzzizs zmd evzivstion .

(1) Fs= z=2 mezzsss of tasiing aad evaluating,the work test sazple is broken. The
23z <z—ouzh the plene of the weld with the largest pore azez

S=zoTose-shoiil T

- (g=mzz2ily == Tiszzsting line of the anéle between web and flange). Otherwise
<=z =<23= iz =z == =ezzztad or the rezzinders of these sanples aze to be
ay==s=3i Tr oz d2S7s-==t zTocess (e.g. #-ra2y). The fracture suzfzce with the
g=satsst =—3=z> 2 zc==s 1is to be ew}aluated. As a rule this w¥ill be the weld
(2;
(2) T=2 ====sz of zoSus z== to be determined over a weld length of 100 = an2
tza infisiZse: pose iée;;?:egsu_*gd. Thus, for example, the length and maxiruz

wistha of ezsz indisifizl pore o2y be measured and, taking thése two measurezents

soinsinzl zxzes (J,E) of an ellipsis,the individual pore a2rsa m2y be calculated.

as TTinzi

Poses w#zose larsesi principal axis D < C.5 mm are not considered.

The following data are to be determined for each test piece:

* nu=ter of pores n .
for sores with D 2 0.5 == )
# individual pore areas ap = Di'di‘ -‘Z in mm2
. . i ‘-
# to9t2l pore area - A = Za_ in o
. B 7 D,
A& . 100

. cercenta ora area L = total oore area . 100 o
percentage p “co reld fracture suczface - ]

- d!.
in ¢

t
)
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(3) If the percentage pore areas APP
-exceeded in a wosk test sazple, two further work test samples are to be prerered,

permissible according to section 4.4 z<e

tested znd evaluzted. If these too do not comply wifh the aforezentioned con-

diticns, the external coairol euthority is to be notified immediately.
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‘ - T - LaSt-R1i 0C6, edition Januazy 'l
- - Appendix 1

Tecxnuical Data-3aeet for Shop Primer materials

1) ‘enufzcturer 1) '
’ Desired value

2) Tsade nace

3) Shedz of colouw

4) Tgpe of binder

5) Conteat of biazer in % by weight
6) Type of pigment

7) Coatert of pizseat in $5 by weight
8) Yixtuse ratio

9) Seasity acsozdiaz to DIN 53 217
10) 3=os:ssing tize

11) Silus=t

12) Tiscosiiy as delivared according to DIN 53 211

13} Zassme=izd tzicimess of dry layer
12} Foaczzsizs:

Viscosity DIN 53 211 Pressure in bar lozzle diz.

szr= 2 =z:3conding to DIV 53 150 after.......minutes

<=5t =z=scozsing to DI 53 151 - s
2cz=2ing to DIN 53 213 '
15, Sz=s== clzss ascamding to VBF of 18/2/1960
13) Iizkle <0 m2xd=c a.:co::ding to the Regulafions for work m=terials

3)

(eiizion 2zy 1578) yes - no

Satck no. of test ssecizen:

Mke coteils writtex in itzlics under figures 3 to 10 are. to be checked/dater=ined

2zé recozded during the identity check within the scoi:e of the first test (D.&St-}. :

008, seczien 3.3 (2)) end intermal control (DASt-Ri 006, section 3.4.1). .

ﬁne‘:ails to be proviied by shop primer manufacturer -
2) Qetails‘ to be provided by the competent authority for the iZentity check

ascoziing to sectioa 3.3 (2)

Actual value®:

b
1

H
*
[}

i
'
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DASt-Ri 006, edition January 1986
Appendix 2

LU )

-

Testins zuthority according to foct-note 6

. Test certificate

Por &e 3:':0? Pi:gr :ate:ial.................O.........OOOOC.......
desc==ha¢ ir the Tectniczl Data-Sheetecccecccccovce DYcocccccscccas

- gonfizmed 3y certificzte of identity ROececcccsce Of ccccccccaces

b:r ::5 :Estr.g au:ho:ity.-o-o...o.oo.o.‘.ooo.o-..oo.o.o.oo........

tbe S:llzwizs ta2st caztificate is issued in accordance with our exazmination

YD -

-~
re;’:-. :.0....0........ oi....'........: ~

3._ has been tested in accordance with DVS Code of

- <=
T = == pe-3

Tozo=ise 331 wit: the bzse materials end weldinyr filler metals/welding

TZz3zize e}
To=cssssg Zist=l o the following:

B P OO GO G PGP OO R CPSPOOOTP IS 00806000000 000880600000006000a00s56000060°0000000000000

G P P OB OOIOTE® GO0 6000000080000 P00 0Q000B800CISESIGPPYIOPLOIOTSIOESIOEOISIOSTIOSIOIOSTOISITIOIIOSGSOITS

2

2) T=z ==2z= TSzl IOTD 2TER WAS ceeascecccccececrcccccs sl

== ses=izezzzz of Z45%-Ri 006, section 3.3 (4) for the shop primer
=izl t=s tous teen fulfilled/not fulfilled 1) : '

Data in ppn

Carbon Cazbon Nitrous Pnosgene
conoxide dioxide gases

co co, zx'c_J, N0 cocl,
Mi¥-values (Tk-eszolé

lizit values of toxic 50 - 5000 5 0.1
2tstznces)acsosding

to resulationms .

Coaceatration R
mszsured

1) Telete 2s orlicabtle. Shop priper materials with a mean total pore area

are consifered suitable
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Viork test eample according: to section 5 Date of

Cleaning with abranivens

Standard levol of clonnlinoan
Roughneaan (na)

Shop primer material

Shop primer material manufacturor
Description/tidckneon of layor )
Undertaking cavrying out ocaonting

Velding:

I'nne material
Hame of welder

Undertaking carryin.; out the welding

+) If the coating is carried out by a different manufacturer

-~
— e ——— P N
L] . :

= 1

DASt-Ri 006,0dition Jenuary 1980
Appendix 3

. "l ‘
feseeol'ncor oheared,flune-cut,aawnjcohted,

or unconted (aceording to conditions of
conatruction)

bo.ooWold () a-5

) (ningle~pnas)

Cussuttald (2) a=5

ainpgle~pnan
d...,Woldin~ direction’
€.eo.Initinl picce |
f....Teat place
8.4..End plece
h....Vork test sample

Shielding 1/min  Welding filler metal Ampere Volt

Q
0 a9
Q 8‘
ord
[+
o
~N 0
Q o
= e
Wt
Q)
)
%D
Jd
]
54 :
=0
Fey
w o
1]
S 0
B
54
it 0
K3
um Welding angincex
£ 0 .
—
A

s s e e amm e = n P,

Welding tochniciun,welding epocinlint,weldins foreman

- -  Sprt—t——te  So——

Wire feed Evaluation/notee Total pore ares
m/min, Percentage pore arca

'valuator

SOun T G IR G IO
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CEUTSCHER : Testing of pore-forming birective D
i SCZ:TE::T'LEE?TIK e.V. tendency when overwelding -4 DVS o0t v
| (SN p;o.uu&:on-;éazln.s (FB)*) (Varcéh 1976) s
e E?gnﬁgi?&sgoc‘r) on steel )
S Repluces the 2nd issue from Januury
’ 1968
{j This directive is the result of severul years’ worx at SLV Iuisburg. The
. reguired framework for this airective was establishsd in accordunce with an
. analysis of the tests laid dusn 1n cata sheet DVS C501, issue |3£a. All
L. detéils of tke test have been reviewed in cozpresensive test series, froz

- the point of view of their effects on the results. A procotionnl consortium
' _cc=prising t2e Ministry for Zconczics, Small Businesses and Traffic of

Nerta Ehine-destphalia, incustrisl associations active in this area,
acceptunce organisations and manufacturers of lacjuer tuses and lacguers has

- financed this project zna acted in a consultant capacity.

—

-

t: 1 venaral . .
” 1.1 The term "Production coating (F3)" ) .

{. 1.2 Scope of directive

- 1«3 Purgose of directive

(. i.4 Speciul features of test

- 2 Izplementation of test

{' . 2.1 Test specizens '

- 2.2 application of coating and determination of coeting thickness
{ 3 2.3 +selding of specimens ’

L. .4 letermination of porosity . . ) .

- 2 Test report
L; 4 Compilation of taat resulta
5 Supplement '

1 General

2

1«1 The term "Production coating (FB)"
Froduction coatings (FB) are coatings applied to freskly sand-blasted steel

ey,

ir accordance with the present state of the art, each coating layer havin
a thickness of about 19 to 25 #a. They ure intended to ensure te=rorary

corrusion protection until the end of production and stould be suituakle fer

C

overselding. The regquirezents as regards protacticn asuinst corrosicn azy

—

vary uccording to the type and duration of the production process.

*freviously emplcyed Uermuzn terms :ertlgunéSGnstrlch (Fa);
f-equ=“: Lnternatlonal teras :nop srircer.
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1.2 Scope of directive
The.directive appliea to overwelding by the arc-welding process of production

coatings of steel.

1.3 Purpose pf the directive ' X
Tce diraective creates the condition for repeatable testing of tha pore-forzing

tendency when overweldiny production coatings on steel. It is intended to

enatle relative mutual cczparison of the coating zaterials.

The directive can assist in the development of couting zaterials not susceptible
to pcre-formation, and accordingly alse for the cevelopment of appropriate
welding fillers and ancillary aaterials,’ provided that appropriate testing

-

zethods are eaployed.

LYY
It enables the user to carTy out/own comparative studies.
It docea not apply to shop testing (see supplement).

1.4 Special features of test

The test conditions laid down in the directive give rise, owing tc the very
na:ror.ruot opening, to very high porosity not usual in practice. Bowever,
the high degree of porosity is a necessary test condition, since it enables
jifferentiation ana repeatability. The test conditions specified upply to
testing atationg with appropriste equipment. - as regurds éompaxative studies
at workshop level it szould be borme in minc thut daviations froz this
directive may lead to ccnsiderably éifferent results. With all tests '
STeCisa a3%e3=ii% Z.se e raid.ts the ype of moot Spening, for e latter

asfects the result to a coasiceruble extent.

Coated side
Test specimen

2mm dia. copper-wire

. Jawa of vice

Fig. 1. Lap-welded specizen in vice.

2 TImrlementation of teat

2.1 Test specizens

T.d 13 Zacd SF 4 ouazea2liad sfecizee a3 2=Cus In Tig.l. ._e sSpamwas ey 2 F

-

tze specizens are as f{ollowss
20 em x 80 zm x 200 om and

12 2m x 50 o x 200 om

oIS, Technischer Ausschuld (Teﬁhn1C4l Coc=ittew), Arteitsgruppe 9
"ierik- und Zusatzwerkstoffe des Stahl- und Guleisenschweilens”
(horging Group 5 "Luteriuls end filler materiuls for steel and

. custe-iron weldinx) -
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By way of base metul usae should be made of drawn C 10 in tha form of bright

flat steel as specified in DIN 1652. .The parts shall have a smootk, plune,
,.qn-&qase& surface. Burrs, if any, along the lonrgitudinal front edge should

be carefully removed with the aic of a file. Prior te ccating the parts.

~—
[N

J——
[
el

— —]

- must be desreased and clewned with the aid of = solvent.

altcgether 8 specizens are required.

2.2 Applicution of coating und determination of coating thickness

T

Caly one éozponent of the specimen is coated tec a thickzess of {7 to 23 o
(dry layer thickness), as shown in fig. 1. I regquested by the customer

——
P

additioral layers muy be added. 4 tolerance of = 5 pa is specified for

the application. Tkhe coating must be uniform over the entire specizen

suxface.
) The thickness of the coating should be measured with suitable instruasnts
f: ¢f ccanventional type and with adegquate precision, on plane sheets.haying
_a thickaess of at least ] am. In cases of doudbt the thicxness of the layer
(i "szould be determined by microscope. The sheets shoula be coated in onre puss,
- i.e. one sheet each as the first ana lust piece of the series. Ten zeasurezents
- skculd be taker for every sheet in order to determine the zear vaiues of
the layer thickness. Wwith both zezn values within tha atove licits the
total zmean vaiue may be calculated, but if this is not the case the coating
- zust be rejected.
- 2;5 Nelding of specimens

The .specizens may be welded after a drying period of ten days at rcom

) tezperaturs and at a maxizum air humidity of 70%.. They should be claz=ped
in a vica over their entire length, tha clamping force azounting to 10 kN.
At the point indicated soft-annealed copper wires of 2 ca diageter should
be inserted. The vice should be tilted to an angle of 45° 30 that welding

can proceed in the sravity position.

welding processs ° ¥AGC fully mechanical

[—. Current: 250 A
] VYoltuge: v
. aelling rate: 30 cm/min
L’ " Shielding gass €O, acc. to DIN 32 526
. Shielding gas required:s - 15 ltr/min
[ Distance

Contact tube -
theoretical root point: 18 om
#ire electrodes acc. to DIN 8559

-

N R M e et m——



Liageter: }.2 o
Chemical compositions C : Q.C8 to Q.15
: ) Si 1 .30 to 0.95¢
. ¥n s 1.49 to 1.6
P 1 S o0.02%
5 1 3 0.025%¢

The values for current, voltage, welding rute, shielding gas required.and
centact tube distince are subject to u tolerunce of 5%. The electrical
ceasuring equipzent used zuay be subject o = class error of not =cre than
1Yo

2.4 Determimation of porosity - .

The welding seams srould be broken at a temperature of about 150 to 25¢°¢C

so that the pore boundaries are cluerly vigitle. The break must occur

_along tkhe angle bisectrixz and if this is_rot the case tha specizen zust
te rejected. The evaiuation'should take place subject to tenfcld erlarguzer
the pore image being, projected on a ground gluss dise of about ZC0 o= dizzeter.
The pore azzes are ceasured on the sround gluss 2igsc, =i n@ﬁ largast dimensiorn

of ‘every pore teing determined, us well as the lurgest dizension at right

angles thereto. The:shape of the pore is represented as an ellipsis with
-

shase two Cimeasions as the cuin axes, weerepon the pore area is calculated.

Sores the meximum main axés/Aithout enlargement is equal to or szaller the

C.S az are not evaluated. The evaluntion scoulc cover a distance cf 100 c=.

€G == from the start and 4G cm froa the end of tne specimen should nat be

included in the evaluation.

The follow#ing data should be determined in respect of every specizens

Number of pores ' n
Total pore area F (mmz)
Mean single-pore area —E— (mz) _

3 Test revort

A test report containing the following data is requirsd in respect of every

test:
Princapal
Sroprietary desixnation of produétién couting material

Craracteristic tigment buse N

Ctaracteristic binder base
She=ical compesiticn of specizen material’ and welding wire

Trhickness of ‘upplied layers (individual values and mean values)

Dunnqm
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Results of evaluations

Numbter of pores s
Potal pore area (maz) individual values and mean values

mean single-pore area (mmz) .
43 regards the mean values, the 99 confidence intervals*) should te

The mean values und confidence intervals should be stated as follows:
Suzter of peres "una total pore areas

mean single-pore uarea and confidence intervals of zean values:

one place after the decimal point. ’

Cther decizul places are not tuken into account.

A atatezent is reguired, with the following wording:

"This test has been carried cut in accordunce with the rules iz Directive

-

ILVS G501, issue 1976. The crovisions contained in this directive have

chservad. Arplication of these rules entailas intense pore for=aticn

to a degree not usual in gractice. However, for the purposes of the test,

such intense pore formation iy necessary since it epables diffarentiuticn

-

iy o .

and repeatability.”
Date, name and addiress of teating institute.
Signature of executive in charge und of the person responsible for the

tast.

4 Comnilation of test results

The testing institute prepares a bar diagram in which the test results (meaﬁ
value of total pore area) are continuously entered without giving anry naces. .
This diaxzam shall be m§de available to any interested party; if reguired.

It is intended to indicate the pore-forming tendency of the available.

production coating in connection with overwelding.

5 Sucplement
Satil the issue of a datas sheet on shop testing it is avisatle to make use
of tha azrropriate sections in the data sheet LVS C501 "Ricktlinien fUr das

Priifen cer Uberschweiibarkeit von instrichen auf Stahl" (Directives concerrning

t=a teating of-steel coatings for suitability fcer overwvelding), issue January
1&65, adaptine it us regquired. The relevant sections are given telow in

askreviated form.

*} This vslue indicates with 95/ certainty in wkich interval
the geun val.e of the parent population is locatad.
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5.1 Types of test specimen -

Test specizens as skown in fig. 2 are used to test for pore-forzing

tacking ) tacking
coated  uncoated

Fig. 2. Teat specimen with double fillet weld

5.2 Preparation of test specizens

The .test spacizen blunks are procduced by flupe-cutting or sawing. The base

is pretreated according %o DIN 18 364, grade 3 (derusting grade). The
fesd-to-valley height of the surface must not exceed 50 pm.

5.3 Iimensions of test spscizens
The length of the specimen depends on the extentof the test. The dirensions

in fig. 2 are minizum values.

5.4 Tuacking

The teat.pieces are tacked at the points shown in fig. 2. The face of the
web plate must be straight and cut at right angles; it zust be supported
along its entire length on the plane surface of the flange plate.

5.5 waelding process and walding conditions )

welding skzll proceed at the mean cutput rutes for the welding process
ezployed. The following rules apply:

5.6 4elding of test specizens

Tuble 1. Fillet weld thicknesses

-tha

Double

fillet weld specimen

(fig. 2)
Arc-welding by hand a = 3.5 omm
Sutzmerged arc-welding a = 6.5 mm
1IG-welding under C02 a =4 am

£.7 Teating

aith a specimen as shown in fig. 2 it is necessary first to remove that part
of the «aeb plate whick is above the fillet welds along the cutting line a-a,
fig. 5, for instance By flame-cutting. This is followed ty'a radiclogical
exz=ination as shown in fig. 4. To prove that faults can be ideatified at ali,

use skould be aade of the wire peaetrozeter DIN 62 Fe/10 ISO 16 as laid dowmn




in DIN 54 109 shaet |. aith this test the imude quality coefficient must

amount to at least {2.

." Source of radiation

Fig. 3. ]
Preparing the fillet welds for -
radiclogical teating. Pilm

Fig. 4
Radiological test
{scremutic drawing)

5.8 Non-ataﬁdard test conditions .

with special applications test conditions may be agreed which differ froz
this directive. also the acope of the test may be adapted according to
the given requirezents. Where testing entails other weléing processes

tnis aqirective should be adapted &s required.
3.9 Assessgent of overweldability

The pore-forming tendency when overwelding a coating is assessed in respect
of the longitudinal cross-sectional area of the pores in the 25 == lcng
weld. #nith this methéd the pores visible in the £-ray izage are mevsured
wnd the various cross-sectionul areas added. The sum of the pore sizes
found in the A-ray filos should be multiplied ty 1.5. )
Crading Sum of pore cross-sections
in o
o
Jeeo 5
6eee 15
16... 30
31eee 55
56... 90
91...130
13{...190
191...250
251++4320
> 320

— . .
O WV @ N v & W - O

The seams of the coated and uncoated halves of the specimen weldad first and

- lust should be asseased separataly.

To assess the overweldability‘of coating materizls the grading of the coated
half of the test specimen must be reduced by the grading of the uncoated
relf, with every weld.



.
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Examples . o
Assessment of Gradingsa
. test specizen Sean first Seam last
_ half welded welded
Coated 7
Uncoated 1
Lifference 6 8

hssessment of pore-forzing tencency: 6/3.
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SCHWEISSTECHNISCHE

LEHR- UND VERSUCHSANSTALT |l

DUISBURG
des.Deufsd'len Verbandes fir Schweifitechnik e.V.

— Stastlich anerkannt als Ausbildungs- und Prifstelle tir SchweiStechnik —
snerkannte Stslle fir den Nachweis dec Eignung zum SchweiSen

| Uhtersuchungsbericht

79 35 104
Nr.

.?_'__Ausferﬁgung

{0r dle Firma Chemulack

In 1000 _Rexrlin 37

dber - Untersuchung Ihrer Fertigungsbeschichtung
_ "Chemulack Primer E°

und der MAR-Werte




Der Beri;n umfaBt:

P T Textssiten-

= __Bildselten

- __._Anlagensaﬁan

Von dem Bericht wurden 4 Ausfartigungen ausgestsiit und wie folgt verteilt:

Firma Chemulack, Berlin 37

ye- 1.

b , Firma Chemulack, Berlin 37

’ a _ SLV Duisburg

S o _SWV Duisburg

E & —— L 4

.. & -pn e

! ———

1] 7. Al
8

- Dulsburg, 22. Mirz 19 79
. 4.1.250 Gh/Kn

e Diesar Bericht darf nur ungekilrzt verSffentiicht oder an Dritte mmmegeb;m werden. Eine auszugsweiss
Benutzung fOr Verdffentlichungen jeder Art bedart unserer schriftlichen Genehmigung.

Z2uwiderhandlungen k3nnen gerichtiich verfolgt werden.

Postanschrift:

Postfach 10 02 01, Bismarckstrafe 85, D-4100 Duisburg 1
Telafon (0203) 353055

Telex-Nr. 8 551 331 aivd d
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‘ SCHWEISSTECHNISCHE .
LEHR- UND VERSUCHSANSTALT DUISBURG

-DES DEUTSCHEN VERBANDES FUR SCHWEISSTECHNIK eo. V.

POSTFACH 100201 - BISMARCKSTRASSE 85 - 4100 DUISBURG 1 - ‘2 (0203) 3530 55 - TELEX 8551331 sivd d
- Steatlich anerkannt als Aushildungs- und Prijfsteile fir SchweiBtechnik —

Untersuchungsbericht Nr. 79 35 104

Auftraggeber:

Auftrag vom:

Priifgegenstand:

Bezeichnunyg des
Fg;tigungsbeschichtungsstoffes:
Chemulack Primer E

Charakteristische Pigmentbasis:

Eisenoxidrot

Chemulack GmbH & Co. KG
Goerzallee 303, 1000 Rerlin 37

12. Januar 1979

Priifen der Porenneigung

‘entsprecihend DVS-Richtlinie 0301

Ausgaba Mirz 1976

Charakteristische Bindemittelbasis:

1.

Epoxidharz

Chemische Zusammensetzung von

Probenwerkstoff und.- SchweiBdraht

Angaben in Gewichtsprozent '

o Si Mn P s
Schweildraht ‘0,11 0,81 1,47 0,015 { 0,011
Grund-~ 12 x 30 0,09 0,24 0,42 0,017 | 0,019
werk- - : ’
stoff 20 x 80 0,09 0,23 0,38 0,010 { 0,018

Qrhrrad AArahs e

Qr: 29 marh T QA220
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SchweiBtechnische Lehr- und Versuchsanstait Duisburg

des Deutschen Verbandes 0r SchwaiStechnik o. V. 79 35 104
- Siostiidh soerinant cis Amblidongs- ved Prifrtulie fie Sdwoiltodieik
Empf.anger Datum Blatt
Firma Chemulack, Berlin 22.03.79 2
2. Applizierte Schichtdicke
Angaben in pm
Messung erstes Feinblech letztes Feinblech
1 17 20
2 20 18
3 17 23
4 19 19
5 21 19
6 19 21
7 19 20 .
8 19 20
) "9 . 19 17
10 21 20
Mittel-
Gesamt—-
mittel- 19,4
wert

Gemessen wurde mit einem Ge:ﬁt, das nach dem magnetisch-induktiwven

Verfahren arbeitet.
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Schweitednische Lehr- und Yarsuchsanstalt Duisburg i
des Destscion Yecbandes fir SchweiBtechaik e.Y. 79 35 104
« Sioetiids snerknest sis Aunchiidveqee sad Priisieile flr Shweilliedialk = -

Empfanger - Datum Blatt
Firma Chemulack, Berlin 22.03.79 . 3

3. Ergebnisse der Auswertuhg

Proben-Nr. Porenanzahl Gesamtporenflache mittlere
5 . Binzelporenfliche -
n F (mm”™) F/n (mmz)
1 20 9,98 0,49
2 11 4,09 0,37
3 12 3,99 0,33
4. 15 5,75 0,38
5 20 10,98 0,54
6 22 : - 6,34 0,28
7 16 6,84 0,42
8 13 6,02 0,46
Mittelwert 16 ' 6 0,4
vam!’ 21,3 31,3 - 17,5

1) VdM = Vertrauensbereich des Mittelwertes -auf dem 95 %-Niveau
bezogen auf Mittelwert in %.

Nach dem derzeitigen Stand der Kenntnisse ist die éesamtporen-
fliche "F" die aussagefihigsten Grdse.

Die mittlere Gesamtporenfliche  betrdgt:

6 mmZ’ . -

Die Prﬁftstelle fiihrt ein SSulendiagramm in das fortlaufend die
Priifergebnisse (Mittelwert der Gesamtporenfléche) eingetragen
werden. Das Diagramm ist bei.der Priifstelle erhdltlich.
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Sdmeiﬂta.chnisdw Lehr- und Versuchsanstait Duishiirg

des Deutschen Verbandes 10r SchwaiBtachaik e. V. )
e D R e . 79 35 104

Empf.anger : : Datum Blatt
Firma Chemulack, Berlin 22.03.79 .- 4
4. Erkl3drung

Die vorliegende Priifung wurde nach den Regeln des DVS-Merkblattes
0501, Ausgabe 1976 durchgefiihrt. Die Bestimmungen dieser Richtlinie

wurden eingehalten.

Die Anwendung dieser Regel fiihrt zu praxisuniiblicher, starker
Porenbildung. Aus Griinden der Differenzierbarkeit und Reproduzierbar-
keit ist die starke Porenbildung aber priftechnisch erforderlich.

< ’

.Duisburg, 22. Mirz 1979
Gh/Kn 4.1.250




‘ SCHWEISSTECHNISCHE
LEHR- UND VERSUCHSANSTALT DUlSBURG

DES DEUTSCHEN VERBANDES FUR SCHWEISSTECHNIK e. V.

POSTFACH 100201 - BISMARCKSTRASSE 85 - 4100 DUISBURG 1 - B(0203) 353055 - TELEX 8551 331 sivd d
= Stoatlich anerkannt uls Ausbildungs- und Prifsteile fir SchwaiBtechnik —

Untersuchungsbericht Nr.: 79 35 104

Firma Chemulack Chemische Lackfabrik

Auftraggeber: Goertzallee 303, 1000 Berlin 37
Auftrag vom: 12. Januar-1979
Priifgegenstand: _ Gasspliryersuche beim OberschweiBen

der Fertigungsbeschichtung:

Chemulack Primer E

1. Beschichten - Messen der Schichtdicke

Es wurden drei gésandstrahi;e Bleche (Entrostungsgrad: metallisch
blank) der Abmessung 100 x 500 x 10 mm einseitig beschichtet.

Bei der Beschichtung und der Schichtdickenmessung wurde sinngemiB
nach Punkt 2.2. der Richt!inie DVS 0501 {Mdrz 1976) verfahren.
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SchweiBtachnische Lehr- und Yersudisonstalt Duishurg 79 35 104
des Destschon Verbandes fir Scwaiftechaik o.V.
~= Sontlih eseckasnt sis Ausblitsogse wed Pritaelle fie SAweidiodaik «
G . Datum
Empfanger
Firma Chemulack, Berlin 22.03.7%
2. Applizierte Schichtdicke
Folgende Schichtdicken wurden ermittelt:
Angaben in um
erstes letztes
Messung Feinblech Feinblech
1 17 20
2 20 18
3 17 23.
4 19 19
5 21 19
6 19 21
I 19 20
8 19 20
9 19 17
10 21 20
Mittel- 19,1 19,7
wert
Gesamt-
m i tt E] - i 1 9 [ 4
wert . .

Blatt

Gemessen wurde mit einem Gerdt, das nach dem magnetisch-induktiven:

Verfahren arbeitet.

" Nach einer Trocknungszeit von zehn Tagen bei. Raum

temperatur und

einer maximalen Luftfeuchte von 70 % wurden Auftragschw;iﬁungen \
mit Elektroden der Klasse 3 (R) 10 (DIN 1913, P 4 mm) hergestellt. '
Die Stromstdrke war konstant und gleich 175 A. Die SchweiBge-

schwindigkeit lag bei 20 cm/min.
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SchweiBtachnische Lshr- und YVersuchsanstait Duisburg

79 35 104
des Destschen Verbandes fir Schweiltechmik o.Y.
= Sheetids searinont ois Avsbilévors- sad Prifsnuile fGe Shwaillediaik ~
Empfdnger Detum Blatt
22.03.79 . 3

Firma Chemulack, Berlin

3. Vorgehen beim Gasspiirversuch

Wihrend des Schweifens wurden Gasproben mit einem Dridger-Gasspiir-
gerdt in unmittelbarer Ndhe von Mund und Nase des SchweiBers
entnommen. Gepriift wurden die Gase: "

Kohlenmonoxid . ' co

Kohlendioxid COZ
nitrose Gase NO, NO2
Phosgen COCI2

4, Ergebnisse der Gasspilirversuche

) Die fir die einzelnen Gase ermittelten Konzentrationen sind.
in nachfolgender Tabelle aufgefiihrt: K

Angaben in ppm
Kohlen- Kohlen- Nitrose Phosgen
monoxid dioxid GBase
CO2 NO, NO2 CUClz
MAK-Werte -
1t. Vorschrift -850 5000 s 0,1 ,
ip der BRD* .
gemessene : )
Konzentrationen 3 500 - o o

*Stand vom 01.09.1975

Die derzeit giltigen MAK-Werte wurden nicht

Duisburg, 22. Mirz 1979
Gh/Rn 4.1.250 -
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Lloyd’'s Register of Shfpping

71 Fenchurch Street, London, ecam 48s

Telephons 01-703 9166 Telex 8883739 Cables Committes. London EC3

o Chemulack GmbH & Co. K.G. , 7 Please address further communications to The Secratary, and quote
- 1000 Berlin
Germany. Your Ref
L i 4 Date 15th December, 1976
c.c. L.R. Dusseldorf
c.¢c. L.R. Hamburg
Dear Sirs, ) . . .

Prefabrication Primer
Chemulack = Primer E

The Society's Surveyors at Dusseldorf have forwarded a
report on the above prefabrication primer.

The report has been examined and I have pleasure in stating
that the results of the tests carried out on plates coated with
Chemulack-primer E indicate that with the particular electrode used,
the surface treatment produced no deleterious effect on the physical
properties of the weld. There will, therefore, be no objection to
the use of the paint on ships classed with the Society.

Chemulack-primer E has been added to the Society's List of
Approved Prefabrication Primers.

} ; The responsibility for ensuring that the welding is satisfactoiy
rests with the Society's Surveyas at the Shipbuilding-Yard, and it
will be necessary for the Shipyard to satisfy the local Surveyors
that, with the electrodes used in the Shipyard, the deposited metal is
not impaired by the use of the primer. This will be verified by
normal X-ray procedure during construction.

R

Yours faithfully,

A ‘/\\; )

o e
for the Secretaty ™

CMB/SF



LEHR- UND VERSUCHSANSTALT DUISBURG

DES DEUTSCHEN. VERBANDES FUR SCHWEISSTECHNIK e.V.
_41 DUISBURG 1 - POSTFACH 10 02 01 - BISMARCKSTRASSE 85 - FERNSPRECHER (0203) 35 30 55

SCHWEISSTECHNISCHE

— Stoatiich anerkannt als Aushildungs- und Prifstelle fir SchweiBtechnik —

Test Report Nr. 76 FF 220

Client: Cherulack GmbH & Co. KG
1000 Berlin, Goerzallee 303, Germany
Competent: . Mr. Popper
Ref.: Determination of the influence of the primer ¢oating
on the characteristics of welds '

_ 1. Introduction -

Above mentioned company ordered to investigste the influence
of their shopprimer on the properiies of welds, in accordance
with the rules of Lloyd's Reglster of Shipping (Chaper D,
Section 2, 1976).

Additional, the following comments have been made:

The shopprimer is a:

2 component primer (redbrown,
bas: iron oxide, epcxy resin)

With the designation: Chemulack-Primer E
The recommended dry-film thickness of the coating is: 20f5 um
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SchwaiBtachnische Lehr- und Yersuchsanstalt Duishurg

des Deutschan Versandes f0r Schweidtechnik o.V. 75 FF 226
«Stetiid cnorkannt sis Authiidungts sad Prifstells fir Shweiliedinik =

Empfanger Datum Blatt
Chemulack, Berlin . 18.10.76 _ 2
2. ' Preparations )
2.1. The test specimens

2.1;1. Dimensions

300mm

Properties and analysi;: see acceptance (Werks-Abnahmezeugnis
gemdB DIN 50 049)

2.2. Coatings

Specimen 1 - coated in accordance with the manufactures instructions

Specimen 2 - coated to a thickness approximately twice the manu-
facturer's instructions

(Specimen 3 - uncoated) o
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SchwaiBtachnische Lehr- und Yersuchsanstalt Duisburg

des Dentschen Varbandes flr Shweiftedicik o. V. 76 FF 226
- Steetiids enorkanet cis Aochiléongs- sad Prifteile fie Sdroeittodeik =
Empfanger . Datum

Chemulack, Berlin 18.10.76

lTable: Coating Thicknesses -

Blatt

Measuremént " Specimen
Nr. 1 2
1 15 37
2 20 36
3 18 38
4 19. 44
5 26 ) 23
6 21 ' 40
T 17 39
8 20 - 38
9 20 40
10 23 40

Average 19,9 38,5

Measuring instrument: Permascope (magnetic-inductiv)

2.3, Welding
- Welding process: metal arc welding

Electrode: Kb IX s (DIN 1913) basic typ
Position: downhand :
root runs: 170 Amp. - 4 mm &
filling passes: 220 Amp. - 5 mm 4
cover passes: 200 Azp. -5 mm §
-4mf

capping passes: 170 Amp.




. - SchweiBtecwnische Lehr- und Versuchsanstalt Duisburg

( des Deutschen Versandes flr SchweiStachnik e.¥. ) 76 FF 226
. - Stsatlich snerkunet ais Avshiléongte vad Prifsteilo fir Sdwelliedalk =

Empfanger . : Datum : " Blatt
\:' . Chemulack, Berlin . 18.10.75 -4
[ -

. 3. Investigations

T
S oeennd

Picture 2 is the layout of the test-specimens

r T oMtoum ' B - Com M
n M2 )32
Ji| alr-' BIR J?Z 1" 3

, .
')\ Y- Ray
L Ty, il :

| I DMHED T 0D BB D O D) DRI | &
E =1 _L |

A
2« - 600mm
; M - Macrographs
.. BF - Tace bend fest }(DIN 50121/ 30 x 20 x 300 mm)
' BR - Revese bend test '
y I - Impact test - (DIN 50 122/ IS0-V-notch)
L T - Tension test (DIN 50 120/ 20 x 20 mm)
L 3.1. - X-ray-tests |
ﬁ_\ With the exception of single pores no .defe.cts could be detefmined
) in the radiographs. An influence of the paint could not be stated
i_ (see radiographs).
3.2, Macro sections

l : The photomacrographs (see pages 5 - 7) showed a normal build-up
g of the joints. Pores, cracks or other defects could not be deter-

mined.
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SchweiBtachnische Lehr- und Versuchsanstalt Duisburg

ées Dextschen Verhandes f3r SchwelBtechaik o.V. 76 FF 226
« Steatiich esachonet ais Auchilévegse vad Prifstelie flr Sarweldiedeik =~ ¢
.Empfc'mger . . Detum ) Blatt
Chemulack, Berlin 18.10.76 .8

3.3, Bend tests

Face.and reverse bend specimen bent to an angle of 180 ° round a
former of three times the plate thicknesse did'nt show any faulis.

3,4, Impact tests :

The results of the impact tests are included in the table below:
(test temperatur: + 20 %)

/ey o/ o Sy Y )

——

Weld Specimen No. 1 Weld Specimen No. 2 Weld Specimen No.. 3
Impact Impacf_ Impact Impaét Impact Impact -
test energy test . energy test energy
No. (Joule) No. (Joule) No. (Joule)
J 1 13,9 J 11 13,7 J 1 15,9
J 12 15,7 J 12 14,7 J 12 15,9
J 13 17,7 J 13 14,7 J 13 15,4
-T2 19,3 J 21 13,2 J 21 16,5
J 22 15,7 J a2 15,6 J 22 16, 1
J 23 13,9 J 23 15,7 J 23 13,7
J 31 21,6 - J 31 15,5 J 31 19,0
J 32 20,5 J 32 18,1 J 32 16,6
J 33 18,6 J 33 14,7 J 33 15,7

' An influence of the primer on the toughness of the joints could
not be obtained.

H
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SchweiBtethnische Lehr- und Yersuchsanstalt .Duisbt;rg

das Deatschen Verbandes fir SchweiBtechnik o.V. : 76 FF 226
= Steatids enerkaot ois Auchildungse vad Frifrielle (Be SAweibodialk =

Empfanger . Dotum : Blatt

Chemulack, Berlin : 18.10.76 - . 9

3.5. ‘Tension tests

The results of the iension tests are included in the table below:

Weld- yield | temsile | total Fracture in
specimen point "strength | elongation
at rupture
No. (N/hmz) (N/mmz) %
1 305 425 23 base metal
2 306 429 28 base metal
3 291 413 24 base metal

An influence of the.primer on the ténsion-test'vélues could not
be noted.

4, Summary

In order to determine the effect of the primer

Chemulack-Primer E '
on welding, several tests have been carried out in accordance with
the rules of Lloyd's Register of Shipping.
A negativ influence of the primer on weldablity, the appearing of
defects and the mechanical properties of the butt welds could
not be appointed.

Duisburg, 18. Oktober 1976
0t/Kn 4.1.250 :




. Hauptverwaltung Hamburg
Germanischer Lioyd Axtiengesedschalt Yorsatzen 32, 2000 Hamourg 1t
Postfach 1116 08, 2000 Hamouwrg 11 [ . Tdderﬁff.:(olmssuﬁ-l
O !, ”\JthANGE'\Eu«v..m:uaqma .
Chemulack GmbH & Co. KG .
Goerzallee 303 T 8. MAI 1883
1000 Berlin 37 o LT
¥ Zaichen Bre Nachncht vom Tageduch Nr. Tel: Durchwani Hamourg
H/Wit-7/23 06.048.1983 15845/33 Rs/kh 3si49- 413 11.05.1983
. [ nder Atwort bitte angeden |
Betreff:

Unbedenklichkeitsbestitigung fir Fertigungsbeschichtung (Shop-Primer)

Sehr geehrte Herren,

aufgrund der an der SLV Duisburg durchgefiihrten Priifung der Porenneigung gemédn
DVS-Richtlinie 0501 (3/76) und aufgrund des dariiber vorliegenden Untersuchungs-
berichtes Nr. 79 35 104 vom 22.03.1979 bestdtigen wir Thnen hiermit, dal wir gegen
die Verwendung Ihrer {iberschweibaren Fertigungsbeschichtung (Shop-Primer)

Chemulack Primer E . ) .

im Geltungsbereich unserer Schiffbau-Schweivorschriften keine Bedenken haben,
soweit folgende Anwendungs- und Schweilbedingungen eingehalten werden: ’

Grundwerkstoffe: Normal- und hdherfeste Schiffbaustdhle nach den
: Werkstoffvorschriften des GL.

Oberfliche: Entrostungsgrad Sa 2 1/2 nach SIS 0559 00

‘Schichtdickes . ‘Durchschnittlich 0,020 mm, maximal 0,030 mm.

Dastsche Bank Hemburg
e Hemowrg 2/01418 BLZ 20030000

Schweilverfshren: - . Alle schiffbaulichen, bei dem jeweiligen Anwender
- ) vom GL iiberpriiften und zugelassenen Schweilver-
fahren, voll — mechanisches Doppelkehinaht-

schweiflen nur nach besonderer Verfahrenspriifung.

" Wir behalten uns vor, beim Anwender stichprobenweise Arbeitspriifungen in Form

von unter Fertigungsbedingungen geschweilten Probestiicken zu verlangen. Wir

bitten, den Anwender hierauf und auf sorgfditige Einhaltung der o. a. Anwendungs- -

bedingungen, insbesondere der Schichtdicke, hinzuweisen.

- 2 -
Vorsizender des Aulsichisrats: Or. Hans JUrgen Stocker Es geten cie Kiessiiationsvorsciviten des Germanischen Lioyd n
Yorstand: Hewrz K Gast - Rodert Kruse - Rennard Msu hrer jeweis Fi Sacher Gencresstand und
s Siz Beriin: Hanoetwegsiar Cheriottenturg 92 HRB 14838 ErURngsort ist Hamourg, £3 ot cstsches Recrt.

0300897 BLZ 20070000 - Dresaner Sank Hamowurg 9152428 BLZ 200800 00 - Cammerzoank Hamourg 8351001 8LZ 20040000 -
Lancesoenk und Grozentraie A §

Versnetenk
Kiel 53003977 BLZ 21050000 - P 911985202 81220010020

Germanifcher Llopd 7 75 2o



Gevmanifcher Llopd

Seite 2 wum Schreiben an  Chemulack GmbH & Co. KG, Berlin
vom 11.05.1983 Tagebuch Nr. 15845/83 Rs/kh

Diese Unbedenklichkeitsbestitigung gilt zundchst auf ein jahr befristet und mit

.
i

dem Vorbehalt einer Neueinstufung lhres Shop-Primers auf der Grundlage einer
erweiterten statistischen Auswertung der bis dahin durchgefihrten Priifungen nach

"dem neauen Merkblatt DVS 0501.

Soweit zwischenzeitlich Identitdtspriifungen gemi3B DASt-Richtlinie 006 von einer ~
betriebsunabhingigen Priifstelle durchgeflihrt worden sind oder- durchgefihrt
werden, bitten wir um Hergabe der Priifzeugnisse. Durch diese Identititspriifungen
ist der Nachweis gleichbleibender Rezeptur und Qualitit der lauienden Fertigung
sowie deren Ubereinstimmung mit dem urspriinglich gepriiften Produkt zu erbrin-

gen.

Wir weisen darauf hin, daB fir den Einsatz im Unterwassérbereich nur solche
Fertigungsbeschichtungen verwendet werden diirfen, die nicht hydrolysierbar oder
verseifbar sind. Wir gehen davon aus, daB ein entsprechender Hinweis im Rahmen
Ihrer Beratungstitigkeit an die Anwender ergeht.

Die mit Tgb.-Nr. 37660 Rs/Ts am 06.08.1976 gegebene Unbedenkiichkeits-
bescheinigung fiir den gleichnamigen Primer wird hiermit ungiiltig und wir bitten
Sie, diese zu vernichten. Wesentliche Anderungen der Rezeptur des Primers bitten
wir uns unaufgefordert mitzuteilen, sie bedingen eine neue Priifung nach dem
Merkblatt DVS 0501. ,

* Die Gebiihren fir die Priifung der Unterlagen und fiir diese Unbedenklichkeits—
bestitigung werden wir lhnen gesondert unter unserer Abrechnungs-
Nr. 0081 83 31462 in Rechnung stellen.

Mi't freundlichen Griilen
GERMANISCHER LLOYD
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= American Bureau of Shipping
HAMBURG OFFICE . o
RODINGSMARKT 26 - 2 HAMBURG 11 - GERMANY )

Telephone: 040- 36 3248 - Cable Address: "RECORD" - Telex: 214827 \\/
22 March 1977

Chemulack GmbH & Co KG ' Ref.: HW/kr
Goerzallee 303 -

1000 Berlin 37

In reply to your FS 4007 dated 21 March 1977

Gentlemen ,

in reply to your telex dated 21 Mawxch 1977 please be advised
that we have no objections to the use of Chemulack-Primer
and Chemulack-Primer e as a weldable primer or coating pro-
vided that it can be demonstrated to the satisfaction of the
Surveyor in attendance at the shipyard, that it will not ad-

‘versely influence the quality of the welds. R T

Therefore, using the same steel types and maximum coating -
thicknesses which are to be used in production, single fillet
welds may be made and tested in accordance with NAVSHIPS
Specification 0900-000-1000 paragraph 4.3.3.1.4. Double
fillet welds may also be made and tested to the requirements
of this same NAVSHIPS Specifications by altermately removing
one weld completely and then testing the remaining weld. :

Since the severely of the adverse effect of the twin fillet
welding on the coated plates is dependent to same extent upon
the spacing of the electrodes, the edge weld test will re-
present the most severe condition obtainable with twin fillet

welding.

In the case, where double fillet welds fail to pass the edge
weld tests, retests, using the exact same procedure which is
to be used in making production ‘welds, may be made and tested
in accordance with the previously mentioned NAVSHIPS Specifi-
cations, copy of which is enclosed. .

oo /2
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Chemulack GmbH & Co KG 22 March 1977
Berlin -2« HW/kr

.

We would appreciate receiving a copy of the fest results of
Sivin Duisburg for our files, the final tests for acceptance
of your primers should always done in the shipyards inten-
ding to use Chemulack primers.

No separate invoice would be submitted to you from our side
if the tests required by NAVSHIPS Specification are being
demonstrated to our attending Surveyors for a contract
specifying ABS Classification.

Very truly yours
AMERICAN BUREAU OF SHIPPING

. Qﬁéxﬁik%ﬁ%@li¥/

H. Weissleder
Principal Surveyor
for Hamburg

Encl. .
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DET NORSKE VERITAS

Established 1864

APPROVAL OF SHOP PRIMER

This is to certify that Chemulack G.m.b.H. & Co. K.G., Berlin

is granted our approval for Shop Primer

Chemulack = Primer E

The Shop Primer is approved for application on shot blasted steel
plates and sections which are to be welded for use in ships classed
or intended to be classed with Det norske Veritas.

The approval is based on resuits of fillet weld tests carried out in
overhead position to prove that the amount of porosity is within the
tolerance specified. : . :

Hpvik, 5th February 1980
ction £gr Materials Engineering
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. SPECIAL CONDITIONS. :

The thickness of the primer coating t; be ai:ph;d is in practzce‘tc be
as spec:ﬁed by the manufacturer, for this primer £ 27 pm.

The approval is further granted on ‘condition that no changes in the

composition of the primer are made. If the composition is changed
we must be notified and 2 sample of the new composition sent us for

testing.

This approval is valid for 3 years and a new sample is to be forwarded
us for re-testing before February 1983. ' :

REFERENCE
Letter from DnV Hamburg, dated 8.10.79.
DnV Test Report No. 29110008/79/13/11

REMARKS

In this approval testing no tests have been made to check whether
welding of plates with this shop primer coating may influence on the
welders state of health.

The primer is noted in our list, "Filler Metals, Shop Primers and
Welding Shops''. . i -
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1 Det norske Veritas .

Research Division SIS
posul. ADDRESS: P.0.BOX 300, 1322 HOVIK, NORWAY R TELEPHONE. - +47(02) 129955
T ee W® \' \ ‘ l -‘ .. -

C'ABLE ADDRESS: VERITAS, OSLO

. - .-

. - st . .. .‘.' - .-_ . -y

 TECHNICAL REPORT

. 7305011 1980.__{;3._,"
VERITAS Report No. Subject Group . Dcpmmcm | ProjectNe. 2
29110008/79/13/11 ' L 13 : - 29110008/794
Title of Report =

APPROVAL TESTING OF CHEMULACH PRIMER B

I S L
.

: CIkmlSpomorolpwlta- . . - R
. CEEMULACH GmbH & CO KG, BERLIN- i

Work carried out by

L. Rangul

Oon the 12th of October 1979 we received 1. set of Chemulach

Primer E. ' :,:;“ Lo . _'f

TEST PROCBDURE

Test plates were made of steel which complies with the. -
specifications of Grade NV'E-36 The procedure calls for’ :
"30 mm plate thickness. o __— : .: £y -

" The test plates were shot blasted, prior to pneumatic spraying
of primer to a thickness of 27 um, as specified by the manu-

facturer. The primer coating thickness was measured on polishe¢’

steel specimens, which were sprayed together with the test
plates."-’ E }_ T S ;- e

Coating thickness was measured with an electro-magnetic
thickness measuring instrument. P <. :.‘

i

. The primed test plates were welded by 4 fii;let welds to'a

:rELep‘c‘.«: o '16192VERITN f .:’. S

cruciform joint. (See Fig. 1) Each fillet weld was carried out -

in one run, with a throat thickness of approximately 4 mm.’

. VoL
-~ Pal numbs Yerttas dom whe.art andey "'-‘--'-—M“a;‘
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0:n.V. Report No. 29110008/79/13/11 et 'z_

diameter basic electrodes.

approxlmately 150 mm/min.

by

After welding, - the test assembly was cut'lnto three equal

test speczmens as lndlcated in Fig. 1. The speclmens were 4-
loaded until rupture ln a tensrle testlng machine. f :

P - - P
.. - - - .

'rr.sr RESULTS ,. L
Some ‘pores were found on the fracture surfaces, the amount
in question is,’ however, deemed to be’ 1ns;gnificant, (1 e.

<5 g reduction of the weld section). The mechanlcal'

propertles are not lmpalred , . .
L S E— T
I L 1 R 1
g . l-.-- - - l ’
A
/ N l — |
= ! | : =
A I l | |
| | ' 1 '
8 Lo E
J L : l |
' _ ! | |
10

- 300

Fig. 1
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V1.

CHEMULACK- WALZSTAHLKONSERVI ERUNG

Further processing

. Demands placed on primnmed
surfaces prior to further
pai nting:

Behavi our towards mechani cal

Preservative - 6 -.

Rol | ed Steel

Dirthy primer surfaces nust be suit-
ably cleaned with a corresponding
cleaning agent (e.g. white spirit)

The material is inpact and shockproof.

danmage: Vel d-seams and damaged spots nust be
re-rpined.
Distinct edge arising after heat

3. Welding and heat treatnent:
treatnent.

4. Method of menoving heat -
treatment residues in baking

plants for later prining: By wire brush,

by sand bl asting.
The MAK-values are not exceedet with

5. Odour pollution during heat- €
these agents (See certificate).

treatment and wel ding:

DELI VERY FIN SH :

Tropicalised thick primer coating is most suitbale as a delivery finish.
This quality possesses extremely high resistance to corrosion, weathering
and time (see technical information). The covgrage yield at a coating
thickness of 40 my amounts to approx. 8 = 9 m"/kg and thus offers an
exremely favorable price-to-performance ratio in practice. Delivery zolours

may be as fol | ows:

Reddi sh-brown - G 4 458/ 23
Gey - G 3 894/23
G een - G 7 476/ 538
Or ange -G 2 529/23

Al'so as per Federal Rail Specification in accordance.with Material No.
588.20.35 - G 7 232/23 and in accordance wth Mterial No. 588.20. 36
- G5 162/88 as well as Special Export Quality G 4 497/23. The pignen-
tation in this case contains zinc chromate whereas the other above-

listed materials contain other rust-inhibiting pigments. The materials
quoted unter "Finish Coats, Zinc Dust Paints” can |ikew se be used for
protective delivery finishes if the corresponding layers are applied.

Final Coat:

As a result of the fact that we have devel oped new synthetic paints, it
i's recoomended that use should be made of our Chemufix Synthetic Coating.
This material can be applied by airless processes in one single operation



CHEHULACK - WALZSTAHLKONSERVI ERUNG - Rolled Steel Preservative - 7 -

Up to a thickness of Coating of 50 ny.it possesses exremely good resistance
data for maritime and industrial atmospheres and is.superior toal tradi
tional oil and synthetic resin paints. |f special regulations should exist
with respect to the final coat, traditional synthetic resin paints such as
Chenui ux- Lackf arbe paint can of course also be used as well as oil and
synthetic resin hades paints in accordance with Federal German Rail stipu-
lations. Four special applications Chenulack primers can also be coated
directly with our epoxide tar-epoxide, acrylic and DD-base Chenudur-contact-

paints with suitable conposition.



CHEMULACK- WALZSTAH LKONSERVIERUNG - Rolled Steel Preservative - 8 -

CERTI FI CATES

Tests on welding and cutting characteristics of sheet netal issued by
Schwei Bt echni sche Lehr- und Versuchsanstalt, Duisburg.

Report issued by Lloyd s Register of Shipping.
Li cence granted by Det Norske Veritas.

Test Certificate issued by Baustoffprtifant der Freien- und Hansestadt
Hanburg on flammbility Resistance measured by conbustion channel
net hod.

\\eat her Exposure Tests on Paints for Corrosion Inhibition issued by
Freie and Hansestadt Hanmburg, Strom und Hafenbau.

Licence granted by See-Berufsgenossenschaft for Kauffahrteischiffe
und Fischerei fahrzeuge.

Test Report on Determination of MAK-Values for \Wlding of Painted
Sheet Steel for Chenul ack-Primer drawn up by Institut fur Lackpriifung,
G eBen.

Test Report on Determnation of MAK-Values for \Wlding of Painted
Sheet Steel for Chenuzink.

Suitability Certificates issued by German Ll oyd.

Test Certificate issued by Bundesanstalt fur Materialprufung Berlin in
accordance with Provisional Rules for Choice of Finish Paints for Rolled
Steel Preservation in Steel Construction.

Test Report issued by SchweiBetechnische Lehr- und Versuchsanstalt,
Dui sbur g.

Results of Examinations conforming to DVS Sheet 0501 (Columm Diagran.
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Dr awi ngs

Layout “A’, Web Line .

Layout “B”, Wb Line
Layout “C’', Wb Line
Layout “D’, Wb Line

Beam Posi tioning and Wl di ng

Transport Tabl e
Shot bl ast for Beans
Beam Mani pul atror

Prelimnary asenbly
Prelimnary asenbly
Prelimnary asenbly
Prelimnary asenbly
Prelimnary asenbly
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1 Gene=zl

1.1. éﬁone

This Code of Practice relates tao the overwelding of shop primers on laad-bea:iﬁg
steel components with predominantly static loading and with not predominantly

static locading.

1.2 Object of this Coze of Practice

This Code of practice regulatas

* the quality essurance of shop pricer materials

# their application and .
* the ove:weldiig of snoD primers whilst maintaining given limit ~values

fox perzissitle zore areas in the weld.

1.3 .E2iz*zd szaniaxis. rsrulations and codes of oractice

DIN 1230  Stae2l sTIustuses; coastruction
=N 22 velded gtrizTuzzl steelwork with predooinantly
3tz3is lgz2ing

-~ e m e aas "':'"‘l =023 orid:‘-;es. DESi@ and

- aunl o a Pl e m - o=

- nl ww

-
~

z <io= of st2el structures from corrosion by

- an o

ozs==:zs z=3 =etzllic coatings '

e s
- -

t-’i
XL
(V1]
BT
(18]

m

1

1)

W

(2N} )

F2=% A: Fzaz=ration and t2sting of surfaces ]
S: Cszting materials and systems protecting

- e wepe e

f=o= corrosion

Pazt 8: Co-—ousion protection of supporting.
tain-wxalled conponeg;s {(light-gauge
steel construction) .
. Part 9: Bindess and pisments for coating materials

2)

DS 804 Regulations for railway bridges and other civil engineering
works (Cer=zza Federzl Railways)

DVS=Coée of Testing of the tendency towards pore forzation
practice 0501 in the over7elding of shop primers op steel. -

1) wader revision .

2) in pregaration
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